UNITED STATES OF AMERICA: 
WAR DEPARTMENT. 


WEATHER REVIEW. 


(GENERAL WEATHER SERVICE OF THE UNITED STATES.) 


uth. 


MAY, 1889. 


CONTENTS. 
distribution ; Comparison of barometric means with those MISCELLANEOUS 
of previous month; Departures from normal ; Monthly baro- Prairie fires; Forest — i Beteenty Siaass Sand Storms; 
| metric ranges; Areas of high pressure; Areas of low pressure. Drought; Sun spots ; Shower of fishes ; Rain from cloudless sky. 
for May, 1689; Fog; Ocean ice STATE WEATHER 
, ports of the several services. 
General remarks ; Deviations from normal temperatures ; Maxi- METEOROLOGICAL TABLES 
‘ mum and minimum tem ratures ; Monthly and daily ranges ; 
Temperature of water ; ; Limits of freezing weather. voluntary reports for 
Yu we ril; Note relative to proposed cable to Bermuda; Precipi- 
2 MMBOIPITATION 118 Cotten Washita, Pade T.. Yreka, Cal., Amherst Collee 
= General distribution; Deviations from average precipitation ; and Agricultural Experiment Station, Mass., Fort Sill, Ind. 
ae fe Excessive precipitation; Maximum rainfalls in one hour, or T., and Blakeley (Bainbridge Island), Wash. T.; Data from 
fee less; Snow; Monthly snowfalls; Hail; Sleet ; The Johnstown stations of the Signal Servive. 
flood. CHARTS—I. Tracks of areas of low pressure; II. Isobarg_ iso- 
4 ; one ee . Re therms, May 30th to June Ist, 8a. m. and 8p. m. observations ; 
— a Seereiling directions; High velocities; Loci) storms 2 V. Rainfall in sections of the Middle States, May 80th to June 
f ther NAVIGATION 123 lst; VI. Commencement of rain in Middle States, May 30th 
: fee Stuge of water in rivers and harbors ; Floods; High tides. to June Ist; Johnstown, Pa., drainage area. 
PREPARED UNDER THE DIRECTION OF 
— BRIGADIER GENERAL A. W. GREELY, 
CHIEF SIGNAL OFFICER OF THE ARMY, 
By H. H. DUNWOODY ‘ 
Aj CAPTAIN, ARTILLERY, SIGNAL OFFICER AND ASSISTANT. 
PUBLISHED BY AUTHORITY OF THE SECRETARY OF WAR, 
WASHINGTON CITY: 
SIGNAL OFFICE. 
1889. 


| 
4 
4 
§ 
| 
| 
U 
. 
- 
4 
4: 
4 
f 
Page. 
124 fhe 
| 
~ 
126 i 
; 
~~ 


List of merchant marine steam and eniling eeasls from 
U. 8. Army, Washington, D.C. C., in time to be used in the preparation of the 


Name of vessel. Captain. 
Adirondack .......... J. Sansom. 
Adriatic ......... J. GeCameron. 
Ailwa ..... J. W. Morris. 
Alaska........ Ge S. Murray. 
Albany ....-3.... H. A. Gough. 
Allemannia........... Droescher. 
H. Christoffers. 
AIDS T. McKnight. 
Alvena ....... McKay. 
Alvo Williams. 
America . Heintze. 
Amsterdam ....... . Potjer. 
Anadyr Delacroix. 
Andean . Wraxe. 
Ardangorm ............. H. Cameron. 
Arizona ........ 8. Brooks. 
Boon dees H. Low. 
| W. H. P. Hains. 
Baltimore ............+. J 
Barracouta ...... R, R. Hubbard. 
Barrowmore .... ..... H.Moore 
Dufay 
Baumwall......... C. W. Rehse 
M. Fitt. 
Belgenland ....... Rad, Weyer. 
A. Blacklock. 
L. Santaulari. 
E. Koptf 
Borderer F. Manley. 
Britannic . M. Parsell. 
British King .. Kelly. 
British Prince..... Nowell. 
British Priveess ....... E. H. Freeth. 
Brooklyn City......... W. Pitt. 
Buenos Ayres ......... J. Seott. 
Buffalo ..... J. Malet. 
Bulgarian . «+» R. Leask. 
Burgundia .. Dalae 
California ............. H. Bauer. 
California ........ RB. T. Garvie. 
Cearenee ...... J. ¥F. Heath. 
are E. J. Smith. 
Gervin...... 8. Hughson. 
Chalmette ...........- G. W. Mason. 
Chateau Lafite ........ M. ©. Ollivier. 
Chancellor ............ W. Lynas. 
H. A. rse. 
........ Marris. 
Circassian .......... Barrett. 
City of Alexandria . J. Melntosh. 
City of Berlin ......... F. M. Passow. 
City of Chester . . R. Bond. 
City of Para ........... J. L. Lockwood. 
City of Paris .......... Fred. Watkins. 
City of Rome .......... H. Young. 


Cit J. W. Reynolds. 
Coli R. C. Jennings. 


Colon . F. Henderson. 
Colonia........ . W.Bocke. 
Corean .. . 4, Menzies. 
8. Wins 
Denmark. ............. R. 3. Rigby: 
Devonia......... 
Dunholme ............ LO. Wiikinson. 
Barnwell ............+. W.H. Carter. 
Edam .......... W. Bakker. 
Godden......... 4J.H. Bennett. 
ptian Monare M. I. Irvine 
Mo H. Baur 
Eyhe........ dey R. Sander 
El Paso........ H. 8. Quick. 
England .............. A. F. Heeley. 
Burique .......... de Aberorture 
Entella.......... V. Bruno. 

We 
Ethiopia.............. J. Wilson. 
W. H. P. Hains. 
Exeter T. L. Wajss. 
Excelsior . > .. H. L. Higgins. 
Federation R. Pinkham. 
Fedrico ..... . deLuszarraga. 
Flowergate.......... W. Nicholson. 
France... ..... .. A. D. Hadley. 
Frankfurt .......... ©. Stencken, 
Galileo W. Magee. 
Gallia. M. Morphy, 
Kaem pft. 
Glenfruin..... E, Norman. 


C.L. Anderson. 
Gluckauf.............. V. Szymanski. 
Gothia A. Kuhn. 


Hammonia ............. H. ogelgesang, 


Haytian .........+.....| J. Cowur 


Hekla ...... . A. G. Thomsen. 


G. Cochrane. 


which International Meteorological 


8. 8. Hermann....... 
Hibernian 


Knickerbock ker. 
Kong Alp......... 


La Bretagne oss! 


. M. Tranmar. 


Lord 0” 
Lorenzo D. Baker 
Louisiana ........... =" 


Maryland........... See 
Mentmore..... 


Minnesota.......... 


Mount Edgcumbe . 
Munchem A 


Nestorian 


Oranmore .......... vos 


Peruvian ........ 
Petriana..... dee 


‘Weather 


were received at the office of the sg Signal Officer, 


A. W. Ball. 


...| W. Pearce. 
| W, Churnside, 
| D. Edwards. 
W, Smith. 


W. Gleig. 
T.C. Benohr. 


Kemble. 
.. J. Dahl. 
E. Frangu 


M. de 


H, Helimers. 


H. Campbell. 

W. Stewart. 

P. D, Murray. 
M. B. Crowell. 


J. de Alegria, 


F. Stevens. 
W. Dunlop. 


Moen, 


.A. Wheeler. 
Maass. 
W. Abbott. 


A. H. Luekhorst. 


aite. 
8. Walters. 
8S. Trott 
R.J. "Blacktin, 


Winkler. 
_ Jd. Wetheret. 


G. Elliott. 
J. France. 
P.. Verries. 


A. Cushi 
1 Lima. 


H. E. Nickels. 
R. Williams. 
W. Ramsdale. 
R. H. Hughes. 
J. Bolger. 


Engelbart. 


Ww. Whiteway. 
Ritehie. 


MeKay. 


G. Luts. 


| G. Evans. 
Pennland .............. 


C, H, Grant. 
E. B. Thomas. 


Riehardson. 

J. Gibson. 
.. J. Park. 

T. Roberts. 


her Revtan for the month of May, 1889 
Captain. Name of vessel. Captain, 
W. Schmolder s. 5. Slavonia...... H.Sehmidt. 
J. Brown. W. A, Griffiths, 
T. Foote State of Georgia....... G,. Moodie. 
G, Busch State of Indiana ........ A. Ritchie. 
Leithausen. State of Nebraska...... A.G. Braes. 
W. G. Crockhart. State of a A. J. A, Mann. ; 
. W.J, Boggs. State of Texas . ., Williams. 
. E. W. Owens. Stockholm City . J. Harrison. 
| W, Skjodt. | A. Matheson. 
Straits of Gibraltar .... R. L. Nixon. 
Strathleven......... C, W. Pearson. 
Suevia........... Ludwig. 
Switzerland ...........| J. Ueberweg. 
Thanemore..... C, W. Simpson, 
The Queen ...... | 'T. P. Heeley. 
Thingvalla...... 8.T.H. Laub. 
Tomas Brookes ... E. F.Canal. 
Toronto ........+.. J. MacAuley. 
Tower Hill ............. Bennett, 
Trinidad .... J. Fraser. 
... W. MeMickan, 
Vancouver ............ J. Lindall, 
Veendam .............; F. H. Bonjer. 
Tiola. GA 
Virginian. W.C. Fr 
Waesland .............| H. Buse 
Waldensian ........... A. Whryite. 
Wallachia ............., W-Croskery. 
Westerniand ........- .| J. ©, Jamison, 
Wetherby .........:..,. 8, Harrison. 
Wieland ............... H. Barends. 
Wisconsin.............. J. P. Worral 
Wyoming....... -. igby. 
United States Naval. 
U. ©. 8, A. D. Bache,.,.......+:| F-Moser. t 
U.S. B.S. Yates Stirling. i y 
U.S. 8. Despateh ..... W. 8. Cowles. 
U.S. B.S, Pranklin.............. B, 8, Richards, 
| U. 8. 8, Galena ........ Sumner. 
| U.S, ©. S. J.M. Helm. 
U8, 8. Jamestown ...... ag .. B. T. Lambertson, 0 
| U. 8. 8. Kearsage.......... A.D. Brown, 
| U.S. 8. Michigan ......... H. F. Picking, 
U. 8. 5. Minnesota,......... G. C, Wiltse. a 
U. 8. 8. New Hampshire ......... J. F. Higginson, 
U. 8. R. 8. Saint Louis............ W. Whitehead. a 2 
U. 8.8. Wabash ............... C. ©, Carpenter, e 
New York Heraid reports. ; 
.... EB. J. Seiders, a 
Algiess J: B. Pere P 
Anchoria ......... A. Campbell, 
City of Chicago ....... | A. Redford 
City of New York.,..... A. W. Lewis, to 
El Monte....... don ake | J. W. Hawthorne, q 
Germanic ........ P. J. Irving. 
New Orleans ...... .... T. P.C, Halsey. at 
Sailing vessels. n¢ 
bk. Adamantine ...........: J. Clark. 
bk. Albemarle ............. W. H. Forbes, Te 
... H. E. Klager. 4 
Storer.. . W. Adams. 
bkt. Bonny Doon....... Chas. Burgess. 18 
bk. Bremen ....... 4.C, Eagles. mn: 
bk. Brunette ......... H. Strike. 
. sehr. Carrie A, Norton ...... M. E. Hodgdon, 
bk. Carsten Boe ........... E. Mathieson 
Comet; W. H. Aldrich. 4 
. ep. Dresden ............. Bruns. 
. pilot Kni .. 4. F. Springer, 
schr, Elbridge Souther...... Fales. 
Ellen } Golder R. J. Johnstone. 
Erastus Wiman....... J. W. Bennett, : 
sp. Eurasia ............... W. Parkes. 
. sehr, Florence Randall...... J. L. Randall. 18 
Glenfinart.......... ...| M. Stirrat. 
. Havana.......... B. F. Rice. ant 
sehr. Henry A. Faber ....... ©. J. Slocum. a ba 
bkt. Henry Warner ........\ J. ‘I’. Paine. 
bk. I. W. Parker....... J. W. Kane. tai: 
Jane Adeline .......... G. W. Cates. 
pilot Joseph F. Loubat ..... J. McCarthy. anc 
. L. F. Manson ......... . McKowen, 
ight vessel No. ndrew Jac D, 
bk Senith 8. J. Senith. Lot 
Louis Walsh . . TC. Pendleton. 
bk: Mary Fink ...... D. Darrah. d 
sehr. Maud H. Dudley ....... D. W. Oliver. 
bk. Minden... .. R. MacDonald, of { 
Am. bkt. Monsita ............... M. Wallace. 
schr. Moss Glen..........-+. | J. R. Hire. tha: 
sp. Mount Carmel........ .| A. Livingston. T 
| Am. sebr. Navarino . le. east 
lorombega.... J. Craig. 
Orlando ......... Chas. K the 
DK. G. Olsen. » Ala 
Am. sehr. Royal Arch............. © 
Am. Teneriffe ............... N.S. Tracy. . 
Willard Mudgett....... Crocker. Tex: 
schr. Wm, F. Green.........| W . E. Crockett. 


ere 
ts 
Name of vessel. 
Br. |, Ger. 
4 Am. | Br. 
Br. | Br. 
‘ " 
Ger. | Br. yess 
Ger. Jamaican.........". 
Dtcn. James Turpie ...... 
Fr. 
Br. Ger. 
Am. 
| Nor, 
Fr. a Bourgogne 
Br. 
Nov. Fr. — 
’ Br. La Normandie ....... 
Ger. Lahn 
} Br. Lake Huron.......... 
Pr. Lake Ontario .... .... 
Ger. | Lake Superior........ 
Bir. Lake Winnipeg....... 
Belg. | Am. Lampassas ........... 
| Br. Liandatf City ......... 
Lord Clive ......... 
Br. 
| Am, 
| Br. Lydian Monarch......| 
| Br. Maine 
(ier. Am. Manhattan ........... 
Br. Br. Manitoban............4 
i! 
Fr. | Am. « 
(Her. Ger. Marsala . 
Br. | Br. Martello ........... 
| 
i 
| Ger. Moravin.... 
Am. 
Am, Ger. 
: Fr. Br. 
Br. i Belg. Nederland ...... ..... 
Am. Br. 
Be. Am. Newport ........ 
Am. | Belg. Nordland 
Am. Br. Norseman ............. 
Nova Seotian .......... 
Br. | Ger. Nurnberg... 
Dtch. 
A Br. 
| Dteh. Oranje Nassau......... 
» Br. 
Palestine ....... ...... 
‘ Parisian ............... 
Br. Dtch. P. Caland.......... 
Br. 
| Belg. 
Ger. | Am. Pennsy!vania 
| Br. 
Am. 
Ger. 
Br. | Ger. 
It. | Ger. Professor Woer....... 
Br. | Br. Prussian,.............+ 
Resolute... 
| Ger. Bhactia 
Am. | Belg. Rhynland............. 
Pr. Br. Richmond Hill........ 
(ier, Dtch. Rotterdam ............ 
| Ger, 
Br. Sacroboseo ............ 
Ger. Saint Ronans.......... 
Br. Santiago .............. 
} Sardinian........... 
Ger. Sarnia...........-.. 
Scandinavian ....... 
Br. Seythin.. ..... 
Dan. i! 
Br. | Nor. ence’ 
4 , 
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INTRODUCTION. 


This REVIEW treats generally the meteorological conditions to the Pacific. The most marked excesses in precipitation 
of the United States and Canada for May, 1889, and is based occurred on the middle Pacific coast, where the rainfall was 
f regular and voluntary observers of both about 250 per cent. above the normal amount for May, and in 
upon reports of reg the middle Atlantic states, where it was about 50 per cent. in 
countries. excess of the May average. The greatest deficiencies occurred 
On chart i the paths of the centres of eight areas of low in the southern plateau region, where but about 6 percent. of 
pressure are shown; the average number traced for May during the usual amount of rain for the month fell, and in the Rio 
the last fifteen years being 8.8. This chart also exhibits the Grande Valley, where the rainfall equalled about 20 per cent. 
paths of the centres of nine depressions traced over the north of the May average. Marked deficiencies also occurred in the 
Atlantic Ocean; the limits of fog-belts west of the fortieth Gulf states and Florida. The exceptionally heavy rains and 
meridian, and the distribution of icebergs and field ice during resultant floods of the last two days of the month in sections 
the month. The areas of high and low pressure and north of the middle states form the subject of extra charts and 
Atlantic storms are discussed under their respective headings. tables and are specially discussed in this issue of the REVIEW. 
Chart ii exhibits the distribution of mean atmospheric press- A deficiency of rainfall caused serious droughts in sections of 
ure and temperature and the southern and western limits the Southern States. 
of freezing weather for the month. The mean temperature In the preparation of this REVIEW data from 2,535 stations 
was below the normal over a greater portion of the interior have been used, classified as follows: 176 Signal Service sta- 
and southern parts of the country, the departures below the tions; 122 monthly registers from United States Army post 
normal being small. In other districts the month was gen- surgeons; 1,712 monthly registers from state weather service 
erally warmer than the average May, the greatest departures and voluntary observers; 24 Canadian stations; 169 stations 
above the normal being shown in the Canadian Maritime through the Central Pacific Railway Company; 332 marine 
Provinces, where they exceeded 6°. At a number of stations reports through the co-operation of the Hydrographic Office, 


east of the Mississippi River, in Texas, and Washington Terri- 
tory, the maximum temperature exceeded the highest May 
temperature recorded during the periods of observation, while 
at several stations in the Southern States, and from Texas 
northward to the British Possessions the lowest temperature 
recorded for May during the periods of observation was noted. 

Chart iii shows the distribution of precipitation for May, 


United States Navy; marine reports through the ‘‘ New York 
‘Herald Weather Service ;” monthly weather reports from the 
local weather services of Alabama, Arkansas, Colorado, IIli- 
nois, Indiana, Iowa, Kansas, Kentucky, Louisiana, Michigan, 

Minnesota, Mississippi, Missouri, Nebraska, Nevada, New 

England, New Jersey, New York, North Carolina, Ohio 

Pennsylvania, South Carolina, Tennessee, and Texas, and 

Trustworthy news- 


1889. The precipitation was generally in excess of the nor- international simultaneous observations. 
mal over the northern half of the country from the Atlantic paper extracts and special reports have also been used. 


ATMOSPHERIC PRESSURE (expressed in inches and hundredths). 


The distribution of mean atmospheric pressure for May, Nevada and the adjoining part of California, where it fell be- 
1889, as determined from observations taken daily at 8 a.m. low 29.80, the lowest reading, 29.78, being reported at Keeler, 
and 8 p. m. (75th meridian time), is shown on chart ii by iso- Cal. A trough of low mean pressure, within which the values 
bars. The difference between the mean pressure for May ob- varied from 29.80 to 29.90, extended from the lower Colorado 
tained from observations taken twice daily at the hours named valley northward over the plateau and Rocky Mountain regions 
and that determined from hourly observations varies at the to the Saskatchewan Valley. The mean pressure was below 
stations named below, as follows: At Washington, D. C., 29.90 in the lower Saint Lawrence valley. 

Philadelphia, Pa., New York, N. Y., Boston, Mass., Saint Compared with the pressure chart for April, 1889, an in- 
Louis, Mo., and Chicago, Ill., the mean of the 8 a. m. and 8 p. crease in pressure is shown over the Gulf and south Atlantic 
@. observations was higher by .009, .008, about .009, .006, .002, states, Florida, at stations on the middle Atlantic and south- 
aud .001, respectively, while at San Francisco, Cal., the mean ern New England coasts, and over southern Nova Scotia; else- 
of the observations taken at these hours was about .016 lower where over the country there has been a decrease in pressure. 
than the true mean pressure. |The greatest increase in pressure was noted on the North Caro- 

The mean pressure for May, 1889, was highest along the lina coast, where it amounted to .05, and the greatest decrease, 
east Gulf coast and over Florida, where it rose above 30.05, about .10, in the British Possessions north of Dakota, and in 
the highest mean reading, 30.07, being reported at Mobile, the lower Missouri valley. In April the mean pressure was 
Ala. Over South Carolina, Georgia, Tennessee, the east highest along the Pacific coast north of the thirty-fifth par- 

states, Arkansas, Louisiana, eastern and southeastern allel, while for the current month the highest values were re- 
Texas, and .the northern California coast the mean pressure ported on the middle coast of the Gulf of Mexico. The area 
Fas above 30.00. The mean pressure was lowest over southern | of lowest mean pressure for the current and the preceding 
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month occupied the southern plateau region, where the de- 
eizase varies from .04 to .07. 

Compared with the normal pressure for May the mean press- 
ure was above the normal over the southern plateau region, 
and from Dakota and eastern Montana southward and south- 
eastward to the Gulf states and Florida; elsewhere the mean 
pressure was below the normal. The greatest departures 
above the normal were reported along the middle and west 
Gulf coast, where they exceeded .05. The most marked de- 
partures below the normal were noted on the north Pacific 
coast and in the valley of the Columbia River, on the Atlan- 
tic coast between the thirty-sixth and thirty-ninth parallels, 
and at stations in the Saint Lawrence Valley, where they were 
more than .05. 

BAROMETRIC RANGES. 

The monthly barometric ranges at the several Signal Service 
stations are given in the table of miscellaneous meteorological 
data. The general rule, to which the monthly barometric 
ranges over the United States are found to conform, is that 
they increase with the latitude and decrease slightly, though 
somewhat irregularly, with increasing longitude. In May, 
1889, the ranges were greatest in Dakota, where they ex- 
ceeded 1.40, whence they decreased eastward to Lakes Huron 
and Erie, where they were less than .60, and thence increased 
to the coast of Maine, where they were more than .80. The 
ranges decreased southward to southern Florida, where they 
were .30, and to the south coast of California, where they were 
less than .20. From Dakota westward the ranges decreased 
to about .80 in the upper valley of the Columbia River, and 
thence increased to more than 1.00 on the coast of Washing- 
ton. Along the Atlantic coast the extreme ranges varied 
from .30 at Key West, Fla., to .89 at Eastport, Me.; between 
the eighty-second and ninety-second meridians, .49 at Cedar 
Keys, Fla., to .76 at La Crosse, Wis.; between the Mississippi 
River and the Rocky Mountains, .44 at Galveston, Tex., to 
1.48 at Huron and Saint Vincent, Dak.; in the plateau and 
Rocky Mountain regions, .31 at Yuma, Ariz., to 1.00 at Fort 
McKinney, Wyo.; on the Pacific coast, .19 at San Diego, Cal., 
to 1.03 at Fort Canby, Wash. 

AREAS OF HIGH PRESSURE. 


Seven areas of high pressure were observed in or near the 
limits of the United States during the month of May, three 
of which ’were first observed on the Pacific coast, and three 
approached the stations from the region north of Dakota. 
These areas moved generally in a southeasterly direction 
east of the Rocky Mountains, while the movement was to the 
north of east on the Pacific coast. Four of the areas observed 

assed over the Atlantic, two disappearing off the south At- 
antic coast, while two passed over the north Atlantic. Two 
of the areas of high pressure which originated on the Pacific 
coast disappeared by gradual decrease of pressure while cen- 
tral over the Rocky Mountain region. 

The following table exhibits in a concise manner some of the 
more prominent characteristics of the high areas: 


| | Highest presse. 
|. 
Zz Zz 5 
i 
° | Days.| Miles Inches 
54| 103 32 84 | N.W.T....| 30.58 
8 37 | 9 seburgh, Oregon..... 30. 38 
13 53 42 21 17 | Chatham, N.B.......... 30. 48 
BW «acces 1s 40} 128 30 | -5 | 20 20 | Cheyenne, Wyo......... 30.42 
127) 40/25 | a1| Fort Canby, Wash......| 30.30 
55 47 | 3-0/| 10 30 | Duluth, Minn...........| 30-38 
29 42 77 43 57 | 2-5 | 16 30 | Halifax, N.S............ | 30.42 


~ The following is a general description of each area, giving 
its movement and the more prominent weather conditions ob- 
served during its transit over the regions of observations : 


I.—On the morning of the 1st this area was central far to 
the north of Dakota, but it had already extended southward 
over the eastern slope of the Rocky Mountains to Texas, light 
frosts having occurred throughout the Northwest and the lake 
region, the temperature being below freezing in northern Da- 
kota. This area moved directly southward, it being attended 
by clear weather over the central valleys during the 2d and 
3d, causing killing frosts in Nebraska on the 2d and light 
frosts in the central valleys on the 3d and 4th. After reach- 


ing the Indian Territory it passed directly eastward, extend. 


ing over the entire country east of the Mississippi, causing 
light frosts in the northern portions of the Gulf states, Ten- 


-nessee, and North Carolina, and killing frosts in western 


Virginia, op the 4th. It covered the Atlantic and Gulf states 
during the 5th and 6th, and finally disappeared after reaching 
the south Atlantic coast. 

IIl.—This area was central to the west of Oregon on the 
morning of the 8th, after which it moved slowly to the north- 


east, approaching the coast, where it remained until the morn- 


ing of the 10th, a secondary high area forming over the 
northern Rocky Mountain region during the 9th, after which 
the pressure decreased on the north Pacific coast, and the 
secondary area becoming more extended, covering the north- 
ern and central Rocky Mountain regions on the 11th, attended 


by heavy snows and freezing weather in Colorado and Wyo- 


ming. It moved directly southward during the 12th, attended 
by a general decrease of pressure, and disappeared while cen- 
tral over northern Texas on the 13th. 

III.—This area of high pressure, although well defined while 
passing over the northeastern portions of the United States, 
was at no time central within the limits of the stations of ob- 
servation. It was observed north of Dakota on the 13th, and 
passed eastward, reaching the lower Saint Lawrence valley on 
the 16th, where its course apparently changed to the south- 
ward. After extending over the Maritime Provinces, it ap- 
parently passed to the southward of Nova Scotia, and was cen- 
tral off the middle Atlantic coast on the 18th, from which 
region it moved to the northeastward, it being last observed 
as central to the southeast of Nova Scotia on the 20th. 

IV.—This area approached the stations from the Pacific, it 
being first observed to the west of California on the 15th, 
where it remained almost stationary during the succeeding 
forty-eight hours, after which it moved northward, it being 
central near the mouth of the Columbia River on the afternoon 
of the 18th. From this position it passed directly southeast- 
ward, crossing the Rocky Mountains and extending over the 
eastern slope on the 21st, forming a ridge of high pressure from 
Texas northward to Manitoba with two centres, one in Indian 
Territory and one in Minnesota. The area continued to move 
eastward after the 21st, the southern area disappearing to the 
southward over the Gulf, while the northern area moved to the 
southeastward over the lake region and the central valleys, 
disappearing off the south Atlantic coast on the 24th. Light 
frosts occurred in North Carolina, Tennessee, and the Ohio 
valley on the 23d. 

V.—tThis area also approached the stations from the Pacific. 
A trough of low pressure extended from Arizona northward 
over the plateau regions; the preceding area of high pressure 
covered the eastern Rocky Mountain slope, while area number 
v extended along the Pacific coast. The area of low barome- 
ter which developed within the barometric trough moved to 
the northeast over British America, and was followed by this 


,| area of high pressure which reached the north Pacific coast on 


the 22d, after which the direction of movement apparently 
changed to the eastward, the line of greatest pressure being 
parallel with, and near to, the northern boundary of the 
United States until the centre reached the one-hundredth 
meridian. At this point the direction of movement changed 
to the south, and owing to a decrease of pressure within this 
area it became less clearly defined, and its movement as 4 
separate area could not be traced after the morning of the 
25th, when it extended over the lower Missouri valley. 


@ 
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VI and VII.—Number vi was observed far to the north of central Rocky Mountain region, and passed slowly southeast- 
Minnesota on the 28th. It moved southward to Lake Superior ward to Texas between the 8th and 11th, attended by heavy 
during the 28th and 29th, where it remained almost stationary local rains in Kansas, Missouri, and Indian Territory. After 
until the close of the month, the barometer being above the reaching northern Texas the direction of movement changed 
normal to the eastward, and a secondary areaof high pressure to northeast, and it passed over the central Mississippi and 
(number vii) apparently forming over the lower lake region and | the Ohio vaileys more as an area of local rains than as a 
the middle Atlantic states. The last-named area of high well-marked cyclonic disturbance. The rain area extended 

ssure moved to the northeastward, the pressure increasing during the easterly movement, and the pressure decreased at 
daring the easterly movement, thereby causing an increased the centre of disturbance, causing the storm to be well defined 
barometric gradient in its west quadrants. The retarded as it passed over the Saint Lawrence Valley, and it disappeared 
movement of this area, after reaching the coast, was attended northeast of New England on the 15th, the lowest observed 
by continued southeasterly winds on the middle and south pressure attending the storm being 29.60 at Anticosti, Gulf 

Atlantic coast. f of Saint Lawrence. 
AREAS OF LOW PRESSURE. __ Il and IV.—An area of low pressure appeared on the north 

Eight areas of low pressure were observed during the month | Pacifie coast on the 11th, and after advancing to the north- 
of May, two of which were traced from the north Pacific coast eastward during the 11th and 12th, covering the region north 
to the east of the Rocky Mountains, four developed in the Of Washington Territory, it passed southward over the north- 
Rocky Mountain regions, one in the upper Mississippi valley, ¢'? and central plateau regions, attended by general rains on 
and one in the upper Ohio valley. The general direction of the Pacific coast as far south as San Francisco. The move- 
movement east of the Rofky Mountains was to the northeast, Ment changed to the southeast and it passed over the central 
four passing over the Saint Lawrence Valley ; twodisappeared Rocky Mountain region during the 14th, dividing into two 
to the north of the lake region, and one passed off the middle reas of low pressure, one covering Utah and the other ex- 
Atlantic coast and thence northeastward to Nova Scotia. tending over the central and eastern slope of the Rocky 
The region of greatest frequency of areas of low pressure in- Mountains on the morning of the 15th. These areas of low 
eludes the central and eastern slope of the Rocky Mountains, Pressure united during the 15th, central over Colorado, and 
and, with one exception, all areas of low pressure that passed Were afterwards traced on the chart as area of low pressure 
over the Mississippi Valley reached their lowest latitude near Dumber iv, and referred to in the table as numbers iva and 


the one-hundredth meridian. The following table exhibits iv. The p. m. report of the 15th exhibits a well-defined de- 
the principal facts regarding these low areas: ‘pression central in Colorado, the pressure at Pueblo bein 


(29.38. The isobars bounding this disturbance were ellipti 


First Last | 2 | in general form, the longer axis being in the direction of move- 

observed. | observed. | | ‘ment. The weather generally warm and fair in the south - 

No. ern quadrants, without rain, while colder northeasterly winds 
| ie (and rain prevailed from the Rocky Mountains eastward to the 

| 3 lake region, with occasional snows and freezing weather in the 

‘2 ————— — | northwest quadrant. The disturbance divided during the 

: | | e Days. Mites. | Inches. night of the 15th, forming two areas—one central in northern 

few SB 392, Texas and the other in the Missouri Valley. The more north- 
H...... 1-5 | 24-0! 14 | Bucblo, Colo ........... 29.38 erly disturbance moved rapidly over Lake Superior, disappear- 
41) 12 { 69 | 7.0| | Fort Elliott, Tex.......|  29.42|ing daring the night of the 17th, while the depression to the 
93| s2| 27 | Sengeen Ont ..........| 29-42 and Indian Territory during the 16th and 17th, after which it 
28) 37 102) 48 So 35 25 Fort Elliott, Tex........ 295°| passed rapidly to the northeastward, and it was central in the 
Means .|....)....-- | 29-44 upper Mississippi valley during the night of the 17th, at- 


2 ‘tended by heavy rains in Missouri, lowa, and southern Wis- 
The following is a general description of the weather con- consin. Very heavy rains also occurred in Texas and Arkan- 
ditions attending each low area as determined from the regu- | sas, when the winds shifted to northerly after the passage of 
lar telegraphic reports : \this storm. After moving northward to southern Minnesota 
1—This area was central over Oregon on the afternoon of the course of this storm was to the northeastward, passing over 
the Ist, the trough of low pressure extending southward to Lake Superior on the 18th, after which its course was uncer- 
Arizona, while the eastern slope of the Rocky Mountains and | tain, but it has been approximately traced eastward to the 
the central valleys were covered by an extended area of high Saint Lawrence Valley, it being last located as central near 
pressure. The morning report of the 2d exhibited a slight) Father Point on the morning of the 22d. 
southeast movement of this low area over the northern pla-| V.—This is a secondary disturbance which developed over 
tean region, but the succeeding reports show that the direc- Pennsylvania when the storm previously described was pass- 
tion of movement changed to northeast, and that it continued | ing over the lower Saint Lawrence valley. It moved eastward 
this course until the 5th, when the centre was far to the north|to the middle Atlantic coast, causing dangerous winds from 
of Dakota, after which either the principal or secondary dis-| Hatteras north to Boston on the 23d. These gales were of 
turbance moved southward over the upper Missouri valley, in-| brief duration, but the wind attained a velocity of fifty-two 
creasing greatly in energy, causing unusually high winds in/ miles an hour on the North Carolina coast, forty miles on the 
the northwestern states, which in many localities proved inju-| New Jersey coast, and forty-six miles on the southern New 
rious to crops, and in some cases necessitated a replanting.| England coast. The depression passed northeastward over 
This disturbance remained almost stationary over Dakota) Nova Scotia on the 24th with an apparent loss of energy. 
daring forty-eight hours, the centre reaching its most south-| VI.—This disturbance was at no time central within the 
erly point at Fort Sully on the morning of the 7th, when the| limits of the United States, but it was observed northwest of 
unusually low pressure of 28.96 was observed. This storm| Montana on the 20th. The succeeding reports show that it 
moved almost directly north from central Dakota and passed | passed eastward north of, and nearly parallel to, the northern 
beyond the limits of observation during the night of the 8th| boundary of the United States. During its easterly move- 
Without causing any marked disturbance in the regions east) ment it was apparently drawn to the southward as it ap- 
of the Mississippi, except the brisk and high winds which! proached the Lake region, where light rains fell during its 
were Soha in the upper lake region. transit. This storm probably united with number v over, or 
IL—This was a feeble disturbance which developed over the | northeast of, the Maritime Provinces on the 25th. 
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VII.—This was a secondary disturbance which developed in movement. After reaching the upper Ohio valley the dis. 
the southern portion of a more extended low area central north turbance separated, one centre of low pressure passing towards 
of Minnesota on the 26th. It was first central in Iowa and the coast over Virginia, while the other moved northward over 
moved eastward over the lake region, attended by general rains the lower lakes. At the close of the month the southern dis. 
north of the Gulf states. It increased in energy during the turbance was central in southern Virginia, attended by un. 
easterly movement until it reached the upper Saint Lawrence usually heavy rains in the middle Atlantic states, and these 
valley. The minimum pressure, 29.42, occurred at Saugeen on rains continued during the succeeding day and caused de- 
the 27th, when the storm was central near that station. Dan- structive floods which form the subject of a special report in 
gerous westerly winds occurred in the Lake region and heavy this REview. On the back of chart i will be found supple. 
rains with southerly gales on the New England and middle At- mentary charts giving the weather conditions attending the 
lantic coasts during the —— of this disturbance. Thelatter heavy rainfalls during the last days of May and the first of 
conditions were probably due nrore to a secondary depression June over the region of destructive floods. It will be observed 
which developed in the south Atlantic states during the 26th. that the northern centre of disturbance, after reaching the 

VUI.—This storm was first observed as central over eastern Lake region, apparently divided, and at the close of the month 
Colorado and northern Texas on the 28th. An elliptical area two secondary depressions were indicated by the circulation 
of low pressure extended from the Rio Grande northeastward of winds, one north of Lake Erie and one over southern Michi- 
to the lower Missouri a on the 28th, with an area of high gan. The development of the latter was especially favorable 
pressure to the northw which apparently forced this dis- to the agricultural interests of the Northwest, as it caused a 
turbance to the eastward over the lower Mississippi valley. continuation of cloudiness, thereby preventing a destructive 
On the 29th it covered the greater portion of the Southern frost which must have occurred if Clearing weather had pre- 
States and Ohio Valley, pene es | heavy rains from the Lake vailed ou the morning of the Ist in the states north of the 
region southward, which continued during the northeasterly. Ohio. 


NORTH ATLANTIO STORMS FOR MAY, 1889 (pressure in inches and millimetres; wind-force by Beaufort scale). 


The paths of the depressions that appeared over the north| to strong gales, whence it passed east-southeast and disap- 
Atlantic Ocean during May, 1889, are shown on chart i.| peared south of the British Isles during the 9th with an ap- 
These paths have been determined from international simul- parent decrease in energy after the 6th. 
taneous observations by captains of ocean steamships and 4,—The presence of this depression, about midway between 
sailing vessels received through the co-operation of the Hydro-| Bermuda and the Bahamas, was indicated by reports of the 
= Office, Navy Department, and the “New York Herald 5th, to which region it had apparently advanced from the 

eather Service.” southward. On this date fresh northerly gales were reported 

Nine depressions have been traced for May, 1889, the average north and northeast of the Bahamas. During the next four 
number traced for the corresponding month of the last four days the centre of depression moved slowly east of north to 
years being ten. Generally fair weather prevailed and storms the thirty-seventh parrallel, attended in the west quadrants 
of unusual strength were not reported save on one date, the | by gales of moderate strength. The observer at Bermuda re- 
2ist, when gales of hurricane force were encountered off the ports that on the 7th thunder-storms were observed all around 
middle Atlantic coast of the United States. Over the western | the horizon from 3 a. m. until morning, and that very light 
part of the ocean a noteworthy feature was the advance north- | showers prevailed on the island. After the 9th the depression 
ward from near the West Indies of two depressions. The re- | apparently moved north-northeast to east of Nova Scotia, where 
maining depressions passed eastward from the American con-|it was central on the 10th, with pressure below 29.50 (749). 
tinent, or first appeared over the ocean north of the fortieth From this position the storm-centre passed northeastward over 
parallel. Over mid-ocean strong gales were reported at in-| Newfoundland, and thence eastward over the ocean, and dis- 
tervals during the month. In the vicinity of the British Isles appeared south of the British Isles by the 14th, its passage 
severe storms were not noted, although the barometric fluctua- | being attended by a gradual decrease in energy. 
tions were frequent and marked. §,—This depression appeared northeast of Newfoundland on 

As compared with the corresponding month of previous | the 8th and moved eastward to the thirtieth meridian by the 
years the depressions traced for May, 1889, were deficient in 9th, attended by fresh to strong gales, and pressure below 
number and energy; they pursued normal tracks, and extreme 29.40 (747). On the 10th the storm-centre was located west of 
low barometer readings noted in preceding years were not re- Ireland, after which it moved eastward and disappeared over 
ported attending their passage. The following are brief de-| the British Isles with an apparent loss of energy. 
scriptions of the depressions traced : 6,—This depression is given an approximate path north of 

1.—This depression was a continuation of number 7 traced | the West Indies from the 16th to 19th, during which period it 
for April, 1889, and was central south of Ireland at noon, possessed moderate energy. On the 19th the storm-centre was 
Greenwich mean time, of May 1st, with pressure falling to central in about N. 30°, W. 75’, whence it recurved northward, 
about 29.40 (747), and moderate to fresh gales to the twenty-| and on the morning of the 21st was located in about N. 36°, 
fifth meridian. By the 2d the storm-centre had moved north-| W. 72’. During this date the depression apparently moved 
west over the British Isles, without evidence of marked strength. northward and united with an area of low pressure which 0¢- 

2,—This depression was a continuation of low area xii for | cupied the Saint Lawrence valley. Reports indicate that the 
April, and on the 1st was central near the northeast coast of disturbances attending this depression were not severe in their 
Newfoundland, with pressure below 29.60 (752) and fresh gales character, save on the 21st, when gales of hurricane force 
to the thirty-fitth parallel. Moving east to about longitude W. were reported. The lowest barometric pressure, about 29.60 
39° by the 2d the depression is thence traced northeast to south | (752), was also noted on the 21st. 
of Iceland, where it disappeared after the 4th, attended 7,—This depression was a continuation of low area ii whieh 
throughout by fresh gales, and a gradual decrease in pressure. advanced rapidly eastward over northern Newfoundland dur- 
3.—This depression was central over Newfoundland on the ing the 15th. On the 16th and 17th the depression moved 
morning of the 4th, with pressure falling to about 29.60 (752), slowly north of east over mid-ocean north of the fiftieth par 
and fresh gales over and near the Grand Banks. By the 6th allel, attended by fresh to strong gales, after which it disap- 
the storm-centre had moved east-northeast over mid-ocean peared north of the region of observation. 
north of the trans-Atlantic steamship routes, attended by fresh 8.—This depression was a continuation of low area Vv, and 
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by the morning of the 24th the centre of depression had ad- 
yanced to western Nova Scotia, with pressure about 29.60 
(752), and fresh to strong gales to the thirty-fifth parallel. By 
the 25th the storm-centre had moved rapidly northeastward 
and disappeared north of Newfoundland. 

9,—This was a depression of considerable strength which 
appeared over mid-ocean in about latitude N. 56° on the 27th, 
moved eastward to the sixteenth meridian by the 28th, and 
disappeared north of the British Isles during the 29th, at- 
tended throughout by fresh to strong gales and pressure fall- 
ing below 29.30 (744). 

FOG IN MAY. 

The following are limits of fog-areas on the north Atlantic 

Ocean during May, 1889, as reported by shipmasters : 


| | 
| Entered. | Cleared. Entered. | Cleared. 
Date. | Date. 
Lat. N. Lon. W. Lat. N. Lon. W. | Lat. N. Lon. W. | Lat. N. Lon. W. 
| 
4 | 14-15 6529 402 69 05 
43 50 14-1 34 20 
42 08 50 56 | 41 40 | I 40 47 40 42 66 05 
35| 47 00 50 50 | 46 30 55 5° | 16-1 41 00 $9 20 | 40 30 64 00 
4| 45 22 13 42 54 5049 | 16-1 42 ar New 
43.15 50 | 4231 50 | 17-18 | 40 00 | 15 30 
+5 | 45 00 44 30 43 40 49 30 17-18 | 40 43 67 16 Off Bandy Hook. 
| 42 45 54 20 | 42 40 55 10 | I9-20]| 40 00 6558 | 3947 68 07 
67 | 43 99 $9 3° 42 50 63 00 | I9-20/| 40 57 67 18 | 4040 71 40 
ig 41 18 6115 | 38 31 7430 | 3843 74 22 
pb) 4133 64 40 30 73 02 || 20-21 | 42 42 a. 42 31 20 
7-8 | 42 35 6605 | 42 24 20 21 | 40 §2 50 40 48 67 33 
7-8 | 41 20 63 00 | Off Sandy Hook. | 21-22 | 42 35 60 33 40 55 67 59 
8| 4249 42 44 21-22 | 41 32 65 | 41 00 
41 30 40 23 I 22 42 50 64 00 42 30 00 
47 25 00 | 47 09 13 44 26 42 44 $2 55 
g10| 40 27 72 04 | 40 47 3 00 22 | 41 38 358 | 4057 4 
40 30 65 30 | 40 00 67 30 || 22-23 | 45 37 4495 | 43 25 18 
to 40 44 65 30 e2 68 35 | 22-23) 41 50 63 15 | 41 00 05 
to| 42 43 5624 | 42 58 40 23) 4411 44 | 43 47 45 25 
to-11 | 43 24 48 57 oa 56 09 35 42 50 4927 | 4232 §0 15 
| 42 50 4730 | 41 5° 35 25- 46 48 es | 46 18 #2 3 
44.08 47 27 | 43 10 50 1 41 Io 00 | 41 00 30 
4414 45 47 | 435! 47 35 || 26-27 | 43 43 4799 | 42:43 42 
"-12 | 42 09 2 45 | 4311 4729 || 27| 4123 6612 41 13 45 
12| 43 40 30 43 35 5020 || 27-23) 4402 4839 | 42 4 55 12 
1g| 4100 65 40 ndy Hook. | 27-28| 4350 4650 | 4240 53 5° 
13| 40 27 7149 | 40 24 73 50 28 58 52 47 46 32 53 24 
3644 897400 | 3848 87400 | 28| 3858 7254 38 74 02 
iy-1g4 | 40 12 67 22 42 18 7° 25 28 | 40 44 68 22 40 3 47 
13-14 | 40 18 68 32 | 38 44 7421 | 2] 4224 65 15 42 21 24 
| 40 58 6655 | 40 32 71 27 29 | 41 04 67 | 41 02 I 
4 42 SS 6421 | 4215 68 38 30) 4111 65 32 | 4055 67 32 
wig 401 72:24 | 40 14 69 15 || 30-31 | 42 47 6516 | 41 25 66 46 


On chart i the limits of fog-belts west of the fortieth merid- 
ian are shown by dotted shading. Over and near the Banks 
of Newfoundland fog was reported on fifteen dates, as com- 

with nineteen dates for April, 1889, and seventeen dates 
May, 1888. Between the fifty-fifth and sixty-fifth merid- 
ians fog was reported on fifteen dates, as compared with 
eighteen dates for April, 1889, and nine dates for May, 1888. 
West of the sixty-fifth meridian fog was reported on twenty 
dates, as compared with sixteen dates for April, 1889, and 
twenty-two dates for May, 1888. In the vicinity of the Grand 
Banks the development of fog attended the approach or pass- 
age of areas of low pressure, except on the 2d, when a depres- 
sion was central near Bermuda, and on the 27th and 28th, 
when high pressure and variable winds prevailed. To the 
south and southeast of Nova Scotia fog was reported with the 
advance or passage to the northward of areas of low pressure, 
save from the 6th to 9th, inclusive, when a depression was 
advancing northward from near Bermuda, on the 16th, 17th, 
and 28th, when high barometer and variable winds, mostly 
southerly, prevailed, and on the 21st and 22d, with the advance 
horthward oi « depression off the middle Atlantic and New 
England coasts. West of the sixty-fifth meridian fog was 
reported on five dates with depressions central over the Gulf 
of Saint Lawrence or the lower Saint Lawrence valley ; from 
the 7th to 9th, attending the northward passage of a depres- 
sion from near Bermuda; from the 16th to 19th, with high 
meter and variable winds, mostly from south to east; from 

the 20th to 22d, with the northward advance of a depression 
of the middle Atlantic and New England coasts, and from 


the 27th to 31st with a gradual increase in pressure and varia- 
ble and southerly winds. 

Reports of the preceding two years indicate that May is the 
month of greatest fog frequency along and off the American 
coast west of the sixty-fifth meridian, and that the periods of 
greatest fog-prevalence south of Nova Scotia and over and 
near the Grand Banks occur during the summer months. 


OCEAN ICE IN MAY. 


The following table shows the southern and eastern limits of 
the region within which icebergs or field ice were reported for 
May during the last seven years: 


Southern limit. Eastern limit. 


Month. Lat. N. \Long. Month. Lat. N. |Long. W. 
o .« o 7 
May, 1883.....secererere 40 30 47 00 || May, 1883.........00006 45 40 45 12 
41 30 47 30 || MAY, 43 30 44 50 
May 40 50 48 15 May, 42 30 40 10 
41 36 51 30 | May, 48 55 46 13 
39 38 46 00 || May, 39 38 46 00 
May, 1888... 41 00 46 00 || May, 41 00 46 00 
May, 1889. 43 07 55 47 || May, 49 46 36 48 

The above table shows that for May, 1889, ice was reported 
about two degrees north and about eight degrees east of the 
average southern and eastern limits of ice for the month, as 
determined from reports of the preceding six years. In the 


current month icebergs were most frequently encountered off 
the northeast edge of the banks of Newfoundland; they were 
reported south of the forty-fifth parallel on two dates only, and 
east of the fortieth meridian on but one date. No icebergs or 
field ice were reported near the east or south coasts of New- 
foundland save on the 2d, when a large berg was observed 
near Cape Spear, and icebergs were reported on but three dates 
west of the fiftieth meridian. As compared with the ice record 
for the preceding month there has been a large increase in the 
aggregate quantity of ice reported, while a comparison of the 
current month with the corresponding month of previous years 
shows that about the average quantity of ice for May was re- 
ported and that the ice region is contracted to the northward and 
extends to the eastward of the average limits of ice for the month. 
The following positions of icebergs and field ice reported 
during the month are shown on chart i by ruled shading: 
Ist.—N. 46° 00’, W. 46° 00’, an iceberg. 
2d.—East-northeast from Cape Spear, N. F., a very large 


berg. 

3-—N. 48° 15’, W. 46° 51’, two bergs; N. 47° 15’, W. 47° 
00’, along flat berg about fifty feet high and three hundred 
feet long; N. 47° 47’, W. 46° 20’, two medium-sized bergs, one 
conical and one flat; N. 43° 07’, W. 55° 47’, some field ice 
about twelve miles distant; N. 49° 47’, W. 45° 06’, a medium. 
sized berg; from N. 49° 13’, W. 47° 10’ to N. 48° 50’, W. 48° 
15’, eight bergs; N. 50° 03’, W. 44° 40’, a large berg. 

4th.—N. 49° 10’, W. 46° 45’, several bergs; from N. 48° 36/, 
W. 48° 46’ to N. 48° 24’, W. 49°15/, four bergs; N. 49° 02/, 
W. 47° 20’, a number of large bergs for eighty-five miles on a 
S. 60° W. true course from the position given. 

7th.—N. 46° 49’, W. 46° 00’, a large berg with lofty summit; 
N. 46° 50’, W. 46° 30’, a large round berg; N. 46° 56’, W. 46° 
35’, a large round berg; N. 48° 47’, W. 45° 36’, a number of 
bergs and a quantity of field ice; last berg in N. 48° 34’, W. 
46° 15/. 

8th.—N. 47° 57’, W. 48° 54’, the last berg of a number 
passed during the night on a south of west course. 

9th.—N. 46° 26’, W. 44° 22’, a very large berg; N. 46° 51’, 
W. 45° 22’, a large berg one and one-half miles to southward; 
N. 49° 46’, W. 36° 48’, a small berg. 

10th.—N. 48° 09’, W. 44° 24’, a piece of ice apparently bro- 
ken from a large berg; N. 48° 07’, W. 44° 28/, a large berg; 
N. 48° 03,’ W. 44° 36’, a medium-sized berg; N. 47° 33’, W. 
45° 41’, a large berg; N. 48° 30’, W. 46° 10’, several small 
bergs and a quantity of field ice; N. 48° 04/, W. 49° 48’, a 
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medium-sized berg; N. 49° 19, W. 49° 09’, one large and two. 
small bergs; N. 48° 00’, W. 46° 00’ to N. 47° 37’, W. 46° 30/ 
several large bergs and a large quantity of small detached. 
pieces, very dan gerous. 

12th.—N. 47° a’, W. 44° 05/ a large berg; N. 47° 26’, W 


45° 00’, three large bergs three miles apart east and west ; N. 


— 


32’, W. 48° 43’, 10 a. m., passed several small bergs, and con- 
‘tinued passing them until 4 p. m., when they set in thick, some 


being over one hundred feet high and four hundred feet long. 


19th.—N. 47° 27’, W. 48° 20’, five large bergs from 9 a, = 


. till noon; N. 48° 10’, W. 47° 05’, two large bergs. 


21st.—N. 46° 53’, Ww. 46° 05/ to 'N. 46° 40’, W. 47° 10’, twelve 


47° WW, W. 46° 00’, a very large berg with flat top and per- _bergs, some large ones. 


pendicular sides. 
13th.—N. 48° 03°, W. 49° 48’, a small berg; N. 48° 16’, W. 
49° 19’, three small bergs. 


22d.—N. 46° 23’, W. 42° 19’, one long low-lying berg, with 
“detached pieces, and a large piece of ice one mile to south. 
ward; N. 48° 18’, W. 49° 08/, one large and two small bergs ; 


13-14th —N. 46° 55’, W. 47° 10’ to N. 48° 08’, W. 44° O01, IN. 48° 06’, W. 48° 59/ one large berg and several small pieces, 


six bergs and many pieces of ice. 


24th.—N. 45° 14’, W. 40° 43’, a small berg; N. 47° 53’, W. 


14th.—N. 46° 54’, W. 45° 00’, large bergs about eighty feet 48° 00’, one medium-sized berg. 


high. 


15th.—N. 48° 10’, W. 49° 03’, a very large berg; N. 48° 00’, 


W. 49° 48’, a very large berg and several small pieces to lee- | 
hig gh peak. 


ward. 


16th.—N. 47° 35’, W. 42° 35’, a berg fifty feet high and | 


three hundred feet long. 
17th.—N. 46° 25’, W. 42° 53’, a berg seventy feet high and 
three hundred and fifty feet long; N. 46° 54’, W. 42° 00’, a 
berg about forty feet high and one hundred and fifty feet long | 
one mile distant; N. 48° 10’, W. 49° 10’, several large bergs. | 
18th.—N. 48° 30’, W. 50° "40’, ten or twelve bergs; N. 48° 


26th.—N. 46° 45’, W. 43° 057, a berg about one hundred 


and fifty feet high. 


30th.—N. 45° 40’, W. 45° 16’, a medium-sized berg with one 


30-31st.—N. 48° 51’, W. 47° 07’ to N. 48° 03’, W. 50° 217, 
‘numerous large bergs. 

3lst.—N. 44° 35’, W. 48° 30’, three bergs within two to 
three miles; N. 47° 43’, W. 44° 16’, three bergs; N. 45° 34 
W. 47° 30’ to N. 45° 22’, W. 48° 00’, six small bergs; N. 48° 
Ww. 26’ to N. 48° 15’ W. 49° ‘Ol’, several bergs, large 
and sma 


TEMPERATURE OF THE AIR (expressed in degrees, Fahrenheit). 


The distribution of mean temperature over the United States | 
and Canada for May, 1889, is exhibited on chart ii by dotted | . 
isotherms. In the table of miscellaneous meteorological data the. 
monthly mean temperature and the departure from the normal 
are given for regular stations of the Signal Service. The 


figures opposite the names of the geographical districts in the | 
columns for mean temperature and departure from the normal | 
show, respectively, the averages for the several districts. | 
The normal for any district may be found by adding the de- 
parture to the current mean when the departure is below the 
normal and subtracting when above. 

For May, 1889, the mean temperature was highest in the 
middle and lower Colorado and the lower Gila valleys, where, 
at stations, the values rose above 80°, the highest mean read- 
ing, 84°.2, being reported at Mammoth Tank, Cal. Over 
southern and west-central Florida, the lower Rio Grande val- 
ley, the extreme southwestern part of New Mexico, southern: 
Arizona, adjoining parts of California, southern Nevada, and. 
Arizona, and within a limited area in east-central California, 
the mean temperature was above 75°. The mean readings | 
were above 70° south of a line traced from Wilmington, N.C., 
irregularly westward to southern New Mexico, over south. 
western Arizona, the western half of California south of the | 
thirty-eighth parallel, and within limited areas in northwestern | 
Nevada, central Kansas, and ya parts of west-central | 
Tennessee and Arkansas. The lowest mean temperature for 
the month was noted at stations in central Colorado, where it 
fell below 40°. The mean values were below 50° in the lower | 
Saint Lawrence valley, over Lake Superior and northern Lake | 
Huron, and in the Canadian Northwest Territories. 

The mean temperature was above the normal in New Eng- 
land, at a majority of stations in the eastern portions of the 
middle Atlantic and south Atlantic states, and within an area 
extending from the north Pacific coast and Columbia valley 
southeastward to Arizona, New Mexico, and northern Texas; 
in all other districts the temperature was generally below the 
normal. The greatest departures above the normal were noted | 
in New Brunswick and Nova Scotia, where they exceeded 6°. 
The departures below the normal were small and nowhere 
amounted to 5°. 

The following are some of the most marked departures from 
the normal at the older established Signal Service stations : 


Above normal. Below normal. 
Spokane Falls, | Abllome, Ted “5 
ort he, 2.8 San Francisco, 42 


DEVIATIONS FROM NORMAL TEMPERATURES. 
The following table shows for certain stations, as reported 


_by voluntary observers, (1) the normal temperature for a series 


of years; (2) the length of record during which the observa- 
tions have been taken, and from which the normal has been 
computed; (3) the mean temperature for May, 1889; (4) 
the departure of the current month from the normal ; (5) and 
the extreme monthly means for May during the period of 
observation and the years of occurrence: 


| @ 
siz if (5) Extreme monthly mean 
z temperature for May. 
lesi 
State and station. County. | $2 
Arkansas. | Fears | | 
Lead Hill........ | Boone ........ 68.0 7 | 2 74-4 1886 62.9 1882 
California. 
.. Sacramento . 64.3, 36 61-4 —2-9 | 70:2) 1865| 58-5 1860 
Fort Lyon | 63-4 | 20 | 6.1 —3-3/ 68.8) 1879! 58-9 1873 
. Middlesex... 57-0| 60-0 61-3 1864 | 5204 1861 
Merrit’ s Island Brevard ..... 75-2 5 | 79-2} 1884| 703| 1086 
Monroe .....| 72.8 15 | 73-5 | 75-8 1880 | 69-2 1877 
Peoria.......| 64-7 | 33 | 62.6 1881 | 55-2 1867 
MeHenry....| 57-3 | 33 | 55-6 +7 | 64-4 1881 | 49-8 1867 
Switserland .| 65-1 | 22 64-2 71-2) 604 1867 
CreSCO Howard. ....| 56.6 17 | 56-0 | 64.1 1881 49- 1988 
Harrison . 2 15 FOS 41-3 1880 56-1 
La ~ Douglas 65. 6| 1880 1867 
wrence DOUZIAS ..... I 27 2-0. I 5 
Wellington ...... Sumner. ....| 65-0 10 4 1880 2 1882 
Grand Coteaa .... Saint Landry) 74.9 6 | 732 | 75-7, 1884] 73-2) 
Gardiner .. ...... Kennebec....| 53-3 | 49 | 56-7 57-0 | 1880] 1896 
Cumberland,..... Allegany 59-8 26 | 62-9 67-0 1880 | 1866 


=> 
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May, 1889. 
Deviations from normal temperatures—Continued. 
ls 
| | = (5) Extreme mean 
State and station. County 33 | 
| 
| H hi 64. | 1880 
herst .......- ampshire..| 57.0 53 60-8 43.8 64.2 | §2.7 | 1842 
-| Essex ....... 2 10 $3 61.0 18S0 50.2 1882 | 
Somerset ........ | Bristol ...... I 16 a) | 3-9 63-6 1880 §1-7 1882 | 
| 
Kalamazoo ...... Kalamazoo..! 57 12 56-5 | 66.0 41-3) 1882 
Thornville....... Lapeer ...... 57 12 §7-7 | 1 66.6 1880 46-9 1877 
Minneapolis ..... Hennepin ...| 57-4) 24 $6.0 —1-4 | 1887, 47-9 | 1867 | 
Montana. | | 
‘Lewis aClarke) 54.3 20 «52.8 1869 47-4) 1883 
Hanover Grafton...... 54-3 54 59-2 per 62.0 1880 48-7 | 1850 | 
ew Jer j 
Moorestown ..... Burlington ..| 60. 26 | 62.1 68.0. 1880 54-4 1882 
Essex ....... 60. 17 | 60-7 | I 66.4) 1880 57°3 1885 
ew ork. | 
Cooperstown .. Otsego ...... 35 57-0 | 4-2. 5 60.7 1880, 46.7 | 1861 
Palermo ......--- 54 35 «57-2 2-4 60-9 1887 47-5 1867 
Lenoir | Caldwell..... 62-4 16 63-9 67-8 1887 48-0 1881 
- 
Wth Lewisburgh. Champaign ..| 61.4 57 63-0 1.6 68.0 1887 §3-0 | 18 
Wauseon......... | Fulton ...... 58.8 19 4 |\—o-4g | 64-3 1880 52-2 | 1882 
Or | 
52-8 12 58-6 5:8 60.3 188, 52-4 | 1880 
eee 53-8 19 57-9 4-1 59-1 1888 45-2 1880 
Pennsylvania. | j | | 
Dyberry Wayne ...... 54-3) 22 6-3 64.1 | 1880 43:7 1865 
Grampian Hills.. Clearfield....) 56.4 24 3-2 1887 | | 1867 
Wells Tioga.......- 56-5 | 10 1879 $0.5 1882 
South | | | 
Statesburgh...... | Sumter...... 70-1 8 | 71-9 1-8 73-8 1881; 65-9 | 1885 
Austin ..........- | Wilson...... 69-4 20 , 66.6 2-8 79.2 1887 64-5 1877 
Gibson ...... 67.1 6 | 66.3 71-4 | 1887 64-0 | 1883 
Fort Concho ...... Tom 74-8 | 14 74-6 |—o.2 1886 68-7 884 | 
| Austin ...... 74-4 | 16 | 73-1 77-4 1879 72-0 | 1885 
Strafford ......... | Orange ...... 56-1 16 60-8 |—4-7 63-0 1887 50-5 | 1882 
Bird’s Nest | Northampt’n| 65.2 | 21 66.1 73-7 1880 60.8 | 1869 | 
56.8 20 55.4 |—I-4 64-2 1870 51.5) 
Jefferson ....) 53-8 17 57-0 |-++3-2 | 57-0 1889 1880 | 


The above table shows that at one station, Fort Townsend, 
Wash., with a broken record of seventeen years, the mean 
temperature for the month was 0°.2 above the highest previous 
mean for the month, recorded in 1885, and that one station, 
Grand Coteau, La., with a record of six years, reports a mean 
temperature, 0°.7, below the lowest previous mean for May, 
noted in 1585. At Fort Townsend the mean for the current 
month was 17° above the lowest May mean, recorded in 1880, 
and at Grand Coteau the mean was 2°.5 below the highest 
mean for May, noted in 1884. At Gardiner, Me., with a record | 
of forty-nine years, the mean was but 0°.3 below the maximum | 
mean temperature for the month, recorded in 1880. Among) 
stations showing marked differences (10° or more) between | 
the current mean and the highest mean temperature recorded 
for May are: Kalamazoo, Mich., twelve years record, 10° 
below mean of 1881; Wellsborough, Pa., ten years broken 
record, 13° below mean of 1879. Among stations showing 
marked differences (10° or more) between the current mean 
and the lowest mean temperature noted for May are: Cumber- 
land, Md., twenty-six years record, 12° above mean of 1866; 
Somerset, Mass., sixteen years record, 10° above mean of 
1882; Kalamazoo, Mich., twelve years record, 15° above mean 
of 1882; Thornville, Mich., twelve years broken record, 11° 
above mean of 1877; Hanover, N. H., fifty-four years record, 
1° above mean of 1850; Cooperstown and Palermo, N. Y., 
thirty-five years record each, 10° above mean of 1861 and 1867, 
tespectively; Lenoir, N. C., sixteen years record, 16° above 
mean of 1881; North Lewisburgh, Ohio, fifty-seven years 
record, 10° above mean of 1838; Eola, Oregon, nineteen years 
tecord, 13° above mean of 1880; Dyberry, Pa., twenty-two 
years broken record, 12° above mean of 1865; Grampian Hills, 
Pa., twenty-four years record, 11° above mean of 1867; Straf- 
ford, Vt., sixteen years record, 10° above mean of 1882. 


MAXIMUM AND MINIMUM TEMPERATURES. 

Maximum temperatures above 100° were reported in the 
valleys of the Gila and Colorado rivers in Arizona and Ne- 
vada, and in the Sacramento and San Joaquin valleys in Cali- 
fornia, the highest reading, 108°, being noted at Fort Mojave, 
Ariz. The temperature rose above 90° east of the Mississippi 
and south of the Ohio valleys, except along the east Gulf and 
New England coasts, at stations in the interior of Texas, the 
middle Missouri valley, the middle and southeastern slopes of 


‘the Rocky Mountains, portions of the plateau regions sonth- 


ward from the valley of the Columbia River, and north-central 
and southern California. The lowest maximum temperatures 
were noted along the south Rhode Island, southeast Massachu- 
setts, and east Maine coasts, where they fell to or below 70°, 
the lowest reading, 69°, being reported at Nantucket, Mass. 


_At a number of stations east of the Mississippi River, at one 


station in Texas, and at one station in Washington Territory 


the maximum temperature equalled or exceeded the highest 


temperature recorded during the periods of observation. At 


New Haven, Conn., with a record of seventeen years, the 


maximum temperature for May, 1889, was 2° above the highest 
previous reading for the month, which occurred in 1880; at 
Albany, N. Y., sixteen years record, the same as maximum of 


1880; Atlantic City, N. J., sixteen years record, the same as 
maximum of two or more previous years; Cape Henry, Va., 


sixteen years record, 4° above maximum of 1875; Charlotte, 
N. C., eleven years record, 1° above maximum of 1881; Kitty 


Hawk, N. C., fifteen years record, 1° above maximum of 1880; 


Wilmington, N. C., nineteen years record, 2° above maximum 
of 1878; Charleston, 8. C., seventeen years record, 2° above 
maximum of 1878; Indianapolis, Ind., sixteen years record, 
1° above maximum of two or more previous years; Buffalo, N. 
Y., seventeen years record, 2° above maximum of 1876; Roch- 
ester, N. Y., eighteen years record, 2° above maximum of 
1879; Alpena, Mich., seventeen years record, the same as 
maximum of 1874; Springfield, Ill., ten years record, the same 
as maximum of 1881; Fort Elliott, Tex., ten years record, 2° 
above maximum of 1886; Olympia, Wash., twelve years 
record, the same as maximum of 1887. At stations in the 
upper Mississippi, Missouri, and Rio Grande valleys, the mid- 
dle and west Gulf states, on the eastern slope of the Rocky 
Mountains, and along the north and south Pacific coasts the 
maximum temperature was below the maximum reported for 
the corresponding month of previous years by values exceed- 
ing 10°, and amounting to 19° at Fort Buford, Dak. The 
maximum temperature for May, in preceding years, was gen- 
erally noted in New England and the middle Atlantic states 
in 1880; in the south Atlantic states in 1878; in Tennessee 
and the lower Lake region in 1879; in the upper Mississippi 
valley in 1874; in northern Texas, Arkansas, Indian Ter., and 
Montana in 1886; in the middle and north plateau regions, 
and the middle and north Pacific coasts in 1887; in all other 
districts the periods of occurrence were irregular. 

The lowest temperatures for the month were reported in 
east-central Dakota and the adjoining part of Minnesota, 
where they fell to or below 20°. The values were below 30° 
over Lake Huron, eastern and northern Lake Superior, the 
upper Missouri valley, over portions of the northeastern and 
middle-eastern slope of the Rocky Mountains, and within an 
elongated area extending from south-central Oregon to north- 
western Arizona. The highest minimum temperature, 66°, 
was reported at Key West, Fla., while at Hatteras, N. C., at 
stations on the Georgia, Florida, and west Gulf coasts, and at 
Yuma, Ariz., and San Diego, Cal., the minimum readings were 
above 50°. At anumber of stations in the Southern States, 
and from Texas northward to Minnesota and Dakota the 
lowest temperature recorded during the periods of observa- 
tion was noted. At Charlotte, N. C., eleven years record, the 
minimum temperature for May, 1889, was 2° below the lowest 
previous reading for the month, which occurred in 1888; Pen- 
sacola, Fla., ten years record, the same as minimum of 1883; 
Mobile, Ala., nineteen years record, 1° below minimum of 
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1883 ; Montgomery, Ala., seventeen years record, the same as Florida and Louisiana, but was not noted as far south as dur. 
minimum of 1883; New Orleans, La., nineteen years record, ing the preceding month. It was not reported along or near 
2° below minimum of 1871 and 1877; Fort Smith, Ark., seven the middle and south Atlantic and Gulf coasts, nor on the Pa. 
years record, 2° below minimum of 1885; Little Rock, Ark., cific coast, except at stations in north-central and south-central 
ten years record, the same as minimum of 1883; San Antonio, Oregon. Frost injured crops and tender vegetation in some 
Tex., twelve years record, 1° below minimum of 1887; Knox- of the more Northern States and territories east of the Pacifie 
ville, Tenn., nineteen years record, the sume as minimum of coast, and in Arkansas, North Carolina, and Tennessee it 
1888; Moorhead, Minn., nine years record, the same as mini- damaged cotton plants. The following reports of frost, injuri- 
mum of 1883; Huron, Dak., eight years record, 2° below mini- ous to vegetation, have been made: 

mum of 1888; North Platte, Nebr., fifteen years record, 3° be-- Fayette, Fayette Co., Iowa: frost on the 1st, 2d, 3d, 21st, and 
low minimum of 1885; Fort Elliott, Tex., ten years record, the 22d caused damage to corn, potatoes, and garden vegetables; 
same as minimum of 1885; Fort Sill, ind. T., twelve years fruit also suffered slightly.— Report of voluntary observer. 
record, 4° below minimum of 1887. The minimum temper- Fort Sully, Dak., 2d: the minimum temperature this morn- 
ture reported for May in preceding years was generally noted ing was 25°. The prevailing cold weather has done much 
in western Pennsylvania, Virginia, and along the coasts of ‘damage to early garden crops. 

North Carolina and South Carolina in 1876; on the Georgia) Chicago, Ill., 3d: dispatches from Decatur, Galesburgh, 
and east and south Florida coasts and Rio Grande valley in | Monticello, and Tuscola, Ill., and from Wabash, Crawfords- 
1877; in the east Gulf states in 1883; in the upper Mississippi | ville, and Covington, Ind., report heavy frost the last two 
and Missouri valleys, and over Lake Michigan in 1875; on the nights. In many places small fruit was reported killed, and 
northeastern slope of the Rocky Mountains in 1885; over the many vegetables and potatoes were frozen. In some places 
middle plateau region in 1887; on the south Pacific coast in snow fell, and at Crawfordsville ice formed a quarter of an 
1883; in all other districts the minimum temperatures were | inch thick.—New York Daily Tribune, May‘4. 

noted for different years at the several stations. The mini-| Dale Enterprise, Rockingham Co., Va.: a damaging frost oe- 
mum temperatures were less than 10° above the absolute mini- | curred the night of the 3d-4th, killing tender vegetation, and 
mum temperatures for May for preceding years, except in| the corn, which has just appeared above ground, is injured.— 
western Pennsylvania, at stations in the upper Mississippi and eo of voluntary observer. ; 

Missouri valleys, and in western Oregon, where the readings ttle Rock, Ark.: the frost which occurred on the bottom 
were 10° to 11° above the lowest previous values. lands the morning of the 4th was very destructive to young 


corn and cotton. 
Bluefield, Mercer Co., W. Va., 4th: after five days of almost 


The greatest and least daily ranges of temperature at regular | ; - ; - 
stations of the Signal Service are given in the table of miscel- | 2CSS@ut Tain and = oe temperature this sec- 
occurred in the middle Missouri and upper Red River of the po of is and 
North valleys, along parts of the Lake Ontario and Lake | COUntes, and of Tazewell, Russell, and Bland counties, Vir- 
coasts,” in adjoining portions of northern Texas and their the fruit is totally de- 
Indian Territory, and within an area extending from New |* 4 Co. Wis’: 
Mexico and Arizona to southern Oregon, where they exceeded 4th and 8th: i ighth inch thick f ——+ gape 
60°, and at one station, Ashland, Oregon, 70°. The ranges of killing early 
generally decreased from the interior of the country to the ton, Rockbridge Co., Va 
Atlantic, Pacific, and Gulf coasts, where, at a number of sta- at y 
tions, they were less than 30°. damage to truck early te heavy, 

The following are some of the extreme monthly ranges : the crops being killed.— The ( Lynchburgh, Va.) Advance, May4. 

| Lynchburgh, Va., 4th: a heavy frost in the morning covered 


this section, doing, it is feared, serious damage to fruit and 
| | vegetables. In the mountain ranges for nearly two hundred 

25.0 allen it was very heavy.—Baltimore American, May 5. 
i} 25-0 Reading, Pa., 4th: for the last three nights considerable 
SEE TRUER cocésephcedetehobicesees 64-0 || Nantucket, Mass .............sees00s 29.0 damage as been done in this section to early vegetation by 

Rochester, 61-0 i Jupiter, 33-0 


hard frost. — Duluth ( Minn.) May 5. wl 
a Kalamazoo, Kalamazoo Co., Mich.: a disastrous frost visi 
TEMPERATURE OF WATER. Hata + 

The following table shows the maximum, minimum, carly 
mean water temperature as observed at the harbors of the fit, and in some localities wheat and corn suffered severely.— 
several stations; the monthly range of water temperature ; Rochester, N. Y., Union and Advertiser, May 29. 
and the mean temperature of the air for May, 1889: Mile aukee, Wis.: reports from Hudson, Lao , Chippewa 


Falls, Necedah, Columbus, and Rosedale, Wis., show that frost 


Temperature at bottom. Mean tem- 


perature |Oh the morning of the 22d was destructive in those sections. 
= | Monthly | the se, Corn and potatoes were frozen in the ground, and tender gar 
Maz. | Min. | Range. | “mean. | tion. den vegetables were severely damaged. The condition of com 
in some places will necessitate replanting. Grapes and small 
° ° ° ° | fruit also sustained injury.— The (Milwaukee) Evening Wiscor 

Godar Keys, Fla 26.8 Port Mich.: reports show that frost on the 23d was 
73° | very destructive in this section, especially to all kinds of fruit 
Key Weet 73-7| Clover, corn, and oats were also badly and in some 
Nantucket, 66:0} 14.0 59-6 places the foliage on trees was entirely killed. A somewhat 
°° strange fact in connection with the frost is that a few miles 
Portland, Oregon | S50) 125 59-4 é-3/inland, upon soil of a dark color, the effect was much more 
serious than upon soil of a light color, the line of demarcation 


FROST. being plainly seen. This statement was made by J. W. 
Frost was reported in all of the Southern States, except | Thompson, sr., who owns a farm some miles from this place. 
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Charlotte, N. C.,23d: frost is reported from the surrounding: Rochester, N. Y., 29th: reports from Medina, Chili Station, 
country. Some cotton is reported killed by it. Warsaw, North Cohocton, Mount Morris, Buffalo, and Albany, 


Columbus, Bartholomew Co., Ind., 24th: aheavy frost occurred N. Y., state that the frost of last night caused much damage 
here last night, which did considerable damage to fruit and to early crops at those places. Fruit also suffered severely.— 
vegetables. The wheat, which is heading out, is somewhat Rochester, N. Y., Post Express, May 29. 
injured.— Oswego, N. Y., Daily Times, May 24. Erie, Pa.: the frost on the morning of the 29th injured vege- 

Wabash, Ind.: great damage was done to the corn and po- tation seriously. 
tato crops in this vicinity by the freeze during the nightofthe |Memphis, Tenn.: the frost which occurred on the morning of 
92-23d. The corn plants are brown and withered, and the the 31st was general throughout this section, and will prove 
crop will be cut short, if replanting to a large extent may not disastrous to young cotton in the lowlands. 
be required. The weather is the coldest ever known at this Saint Paul, Minn.: reports show that the frost during the 
season.— Rochester, N. Y., Democrat and Chronicle, May 25. last four days of the month was general and very destructive 

Marquette, Mich., 25th: heavy frost occurred during the night, throughout the state. All tender plants were ruined; corn 
causing some damage to vegetation. was badly hurt, and, in some places, even oats and wheat 

Dover, Strafford Co., N. H.,27th: there was a heavy frost in showed the effects of it. 
this vicinity yesterday morning, doing great damage tocrops.— Milwaukee, Wis., 31st: frosts and cold weather during the 
Rochester, N. Y., Union and Advertiser, May 27. month have caused slight damage in this vicinity to straw- 

Detroit, Mich.: reports from Holland, Pontiac, Cadillac, Bat- berries, vegetables, etc. In the interior and northern portions 
tle Creek, and Galesburgh, Mich., state that a very damaging of the state the damage was considerable, and wil! necessi- 
frost occurred on the morning of the 28th. Corn, fruit, and tate the replanting of corn, tobacco, and other crops in many 
garden vegetables were killed, and potatoes, clover, wheat, places. 


and rye seriously injured. Much of the corn will have to be LIMITS OF FREEZING WEATHER. 
replanted. Ice formed in places one-half inch thick.—Detroit, The southern and western limits of freezing weather for 
Tribune, May 29. 'May, 1889, are shown on chart ii. A line representing the 


Milwaukee, Wis., 28th.: reports from Plymouth, Oshkosh, southern limit is traced from north-central New England south 
Blisworth, Delavan, Fort Atkinson, and Palmyra, Wis., show of west over the lower lakes to southern Michigan, and thence 
that the frost which occurred during the morning was very northwestward to Duluth, Minn., where it recurves southwest- 
destructive to small fruit, corn, garden vegetables, ete. The ward to southwestern New Mexico. A line showing the western 
frost-bitten section is quite wide-spread.—The (Milwaukee) limit of freezing weather is traced from east-central Arizona 
Brening Wisconsin, May 28. northwestward to southwest Oregon where it curves to the 

Al , Mich: frost on the mornings of the 28th and 29th did east and southeast over northwestern Utah, and is thence con- 
considerable damage to vegetation, trees, and garden truck. | tinued northward over western Montana into the British Pos- 

Jamestown, Chautauqua Co., N. Y., 29th: frost did immense | sessions. 
damage in western New York and northern Pennsylvania last| As compared with the preceding month the southern limit of 
night. Reports show that the damage to grass, wheat, pota- freezing weather east of the Missouri Valley averages about 5° 
toes, flowers, and vegetables is inestimable. Farmers have | further north; in New Mexico and Arizona it is about the 
already commenced replanting such crops as will have time to same; while over the plateau ey north of the fortieth 


mature.—Cleveland Reader and Herald, May 30. | parallel, the western limit is about 5° further east. 


PRECIPITATION (expressed in inches and hundredths). 


The distribution of precipitation over the United Statesand | jority of stations in Arizona, south of the thirty-fifth parallel, 
Canada for May, 1889, as determined from the reports of and in adjoining parts of California and New Mexico no rain- 
over 2.000 stations, is exhibited on chartiii. In the table of fall was reported. Along the Pacific coast the precipitation 
miscellaneous meteorological data the total precipitation and for the month varied from ten inches, or more, on the extreme 
the departure from the normal are given for each Signal Ser- northern coast of California, to less than two inches in northern 
vice station. The figures opposite the names of the geograph- Washington Ter., and to 0.03 of an inch at San Diego, Cal. 
ical districts in the columns for precipitation and departure The precipitation for May, 1889, generally averaged above 
from the normal show, respectively, the averages for the sev- the normal in districts lying north of the thirty-fifth parallel, 
etal districts. The normal for any district may be found by except from the Missouri valley southward to northern Texas, 
adding the departure to the current mean when the precipita- in Maine, the Canadian Maritime Provinces, the Saint Law- 
tion is below the normal and subtracting when above. rerice valley, the eastern lower lake and the northern upper 

In May, 1889, the precipitation was greatest from central lake regions, northern Wisconsin, and Minnesota, where it 
Pennsylvania southward to central Virginia, where it gen- was deficient. Over a greater portion of the country lying 
erally exceeded ten inches, the greatest depth of rainfall in south of the thirty-fifth parallel the precipitation was below 
that section, 12.41 inches, being reported at McConnellsburgh, the normal. The greatest departures above the normal oc- 
Pa.; in west-central Illinois, 10.63 inches were recorded for curred in the middle Atlantic states, the most marked excess, 
White Hall; in central Missouri, along the Missouri River, 7.21 inches, being noted at Washington, D. C. In the Mis- 
14.35 inches fell at New Frankford; in east-central Kansas souri Valley, embracing portions of Missouri and Kansas, 
12.14 inches fell at Lebo, and at one station, Crescent City, the total for the month exceeded the normal by more than 
it the extreme northwest part of California, 10.91 inches were four inches; in the southeastern part of Washington Ter- 
reported. T’ smallest precipitation east of the Rocky Moun- ritory by more than three inches; on the southeast coast 
tains was reported at Cedar Keys, Fla., where the total rain- of New England, and in the Sacramento Valley, California, 
fall for the month was less than 0.01 of an inch, and at sta- by more than two inches. The greatest departures below 
tions in the Rio Grande Valley and northeastern Dakota, where the normal occurred over the northern extremity of Texas, 
less than one-half inch fell. In the Rocky Mountain and pla- /and in the extreme southern part of the Mississippi Valley, 
tean regions the rainfall exceeded three inches at stations in where they amounted to more than four inches. At stations 
entral Colorado and northern Montana, and in adjoining in the Missouri Valley, along the west Gulf and a part of the 
parts of western Oregon and Washington Territory the total south Atlantic and Florida coasts the rainfall for the month 
Precipitation for the month exceeded four inches, At a ma-' was three inches, or more, below the normal, while in adjoin- 

2 


> 


ur- Pe 
ar 
ral 
me 
fie 
it 
nd 
rai 
ich 
gh, 
ds- 
wo 
nd 
Ces 
) 
ind 
| 
Om 
ing 
| on 
vell 
Vir- 
de- 
the 
arly 
The 
st of 
vy 4. 
red 
and 
lred 
able 
1 by 
ited 
all 
mall 
ews 
ons. 
gar- 
corn 
mall q 
was 
ruit. 
some 
what 
niles 
more 
ation 
_W. 
ce. 


114 : MONTHLY WEATHER REVIEW. MAY, 1889, . 


ing parts of Maine and New Brunswick and on the east Gulf Deviations from average precipitation—Continued. 
coast the deficiences exceeded two inches. le is 
In districts where the precipitation was in excess the aver- 
age above the normal were about as follows: New & 
England, 10 per cent.; middle Atlantic states, 52 per cent. ; State andstation.| County. a Greatest. | Least. 
Ohio valley and Tennessee, 11 per cent.; lower lake region, 2 
5 per cent.; upper lake region, 4 per cent.; upper Mississippi “6/3 © é Am’t., Year. | Am’t. | Year 
valley, 3 per cent.; extreme Northwest, 7 per cent.; north- if is 3 = | okey 
eastern slope of the Rocky Mountains, 26 per cent.; northern isin | peches| Yours|Baches| Backes. \Inches Inches 
plateau region, 94 per cent.; middle plateau region, 33 per Cresco ........... Howard .....| 3-47 | 17 | 4:18 | 0-71 | 7-89 1880) 0.76 
cent.; north Pacific coast, 4 per cent.; middle Pacific coast, | HES TABLES 
251 per cent. In districts where the precipitation was below | Kansas. | 
the normal the percentages of the normal precipitation wore Wellingeon Samner......| 3-29 | —160|o37| 
about as follows: South Atlantic states, 62 per cent.; Florida, rr wl 0s | 
18 per cent. ; east Gulf states, 44 per cent.; west Gulf states,| Mane | thd ceed 
55 per cent.; Rio Grande Valley, 21 per cent.; southeastern 
slope of the Rocky Mountains, 84 per cent.; middle eastern Cumberland Allegany... 2-52) 17 | 7-02 | 7-02 1889 030 
slope of the Rocky Mountains, 61 per cent.; southern plateau | amherst .......... Hampshire... 3.87 53 4.18 31 | S72 1850 | 
Among noteworthy features of the precipitation of the month Michgan. | | | 
were the excessive rainfall on the middle Pacific coast, where Lapeer... $58) 
about three and one-half times the usual amount for May fell, { #879 
and where in the preceding month only about one-half of the “Montana.” | 
normal precipitation for April was recorded; the heavy rain-| "ori aor —o-st| 7-19 1876) 
fall in the middle Atlantic states, where the precipitation was Hanover ......... | Grafton...... 1-84 | —t-35| 7-37, 1850| 0.55 
about 50 per cent. in excess of the May average, and where | Burlington ..| 3.88 | 26 | 4-59 | 7-38| 1867 | 0.65 1860 
for the preceding month nearly double the usual amount for | South Orenge .... Essex ....... 18 3-25 | 40-22 | 6-46) 1888) 0-41 1880 
April fell; the great deficiency in rainfall in the southern | cooperstown..... Otsego....... 3-29 35 | 3-96 | +0.67 | 7.38 | 1867 0.36 1899 
plateau region, where but about 6 per cent. of the normal | Oswego... | 87 | | S90) 
amount was reported, and where in the preceding month only | Lenoir........... Caldwell... 4-85 | 17 | 6-60 | 41-75 1873) 1.60 
about one-third of the normal amount for April was reported ; | pewisvurgh .. Champaign ... 17 | 
the marked deficiency in the Rio Grande Valley, where about | Wsuseon ........ Fulton ...... 394 17 822 | | 8-22, 1889) 1877 
one-fifth of the normal rainfall for May occurred, and where in | aibany Linn........- | 2-78 12 | 3-05 | 5-70 1879 | 0.89 1884 
the preceding month there was an excess of about 250 per | | +95) 39 | 277 | | 5-96 | pad o-42 
cent. The deficiency in rainfall for Florida, the east and west | Dyberry ......... Wayne ...... | 2.82/19 | 4.72 | tz S19 1882) o 
Gulf states for April, 1889, continues, the amount noted for | Welldorough Tig 
the in Florida being but about one-fifth of the 
A discussion of the remarkable rainfall and floods in sections Austin Given 
of the middle states appears in this REVIEW, and acompari-| fea.) a. be 
son of excessive monthly, daily, and hourly rainfalls with | Noy 2B) se 
those for the corresponding month of previous years is given Vermont. 
Bird’s Nest ...... Northampton 3.64 20 375 | 0-11 | 7-85 1885 0.50 1879 
The following table shows for certain stations, as reported Washingion | 
series of years; (2) the length of reco uring which the ob- . 
servations have been from which the average has 
been computed; (3) the total precipitation for May, 1889; i eerie ee 
(4) the departure of the current month from the average; 22 | inches, oF | Retna etree : 
(5) and the extreme monthly precipitation for May during Fs | “hours. hour. 
he period of observation and the years of occurrence : | | 
= | 5 
= = ear. | Year. | penver (Jeoutt College) @ 
Da 
Lead Hill Boone ....... 6.85 7 | $32 —I-53 10.56 | 1882, 2-04 = $13 
0. 65 39 | 365 | +3.00 3-65 1889 | 0-00 '3 | Washington Barracks 
Fort Lyon ....... Bent........- 11-97 | 19 | 1-09 | —0.88 4-84 | 1867, O14 1.15|100| @ N 
Middletown Middlesex...| 381 27 | 333 | —o. 48 | 7-63 1868 | O22 1887 
Merritt's Island .| Brevard ..... (387 | 1.30) 8.71 | 1879| 0.88 | 1886 
Forsyth..........| Monroe...... 15 1-98 | 6-47 | 1885| 1877 Beard | 
Pr 
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Table of excessive Table of excessive precipitation—Continued. 
| Rainfall sé 
| | Raintll “Rainfall oft ined, | Rainfall 2.50 Rainfall of inch, 
— | or more, in one OF | or more, in one 
more, in 24 hou more, in 24 
| hours. T. hours. hour, 
State and station. State and station. | 
1874 Indiana. Inches Inches. Inches h.m Missouri—Continued. Inches. Inches. Inches h.m. 
3-12 29 | 3-12 | 3 00) 29 Nebraska. 
1889 New Providence. . 3-27 | 29-30 New York. 
1880 Port GibSOD ... | BO North Carelina. | 
1885 Jowa. | Chapel Hill...... . 4-10 BE 
1881 2-65 Hatteras .........++ 3-06 | 3-06 | 1.30 | 


2-55 20 


| 
Ellsworth ........ Allegheny Arsenal........... 2. 
Altoona ..... 3 


Fort Leavenworth .. 
Fort Riley .......-. 
Grainfiel 


Aqueduct 
Blue Knob. 
Charlesville. 


Coudersport 


YP EYP Ree» 
SSARL SESS 


Havensville .... Eagle’s Mere 5-17 BI 

Hays City 3-25 Emporium... 5-85 31 

Junction City 4-09 Grampian 8-37 

Leavenworth. Huntingdon 4022 BI 

Manhattan 3-00 17 | Pittsburgh ....... 10-11 | 1-00 | 1.00 10 

Frank 28- | And 

1.20 | I 00 20 | Kingston Springs ......... tans . BD 

Barren Creek 4-12 20 | 2-25 | I 00 20 | Nunnelly.......... 26% 29 

Cumberland (1) 3-73 BI | Watkins ...... 29 

Mount saint Mary’s College. see] 10020] 2- JO | 2080 

La Grange. 17 | 2 1.15 17 


1.50 


17 


2. 


2.90 Dale 5. 30-31 0.15 
3-12 Fort Myer..... eves 11.51 BO-BI 
2. Petersburgh... eves 2298 BI 
19 Louis tec 2.54 | Hamilton, Bermuda Is 2. 
2-50 | 17-18 | Port au Prince (Hayti) ..... 20:90) 
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Monthly precipitation to equal or exceed ten inches was re- ‘fall of 7.07 inches fell in twenty consecutive hours on the 
ported at four stations in central and south-central Pennsyl-| and on the 6th the rainfall amounted to 2.90 inches. At Port 
vania, three stations in Maryland, three stations in the Dis-|au Prince, Hayti, 3.01 inches fell on the 11th, and 3.80 on the 
trict of Columbia, three stations in central and north-central | 29th and 30th. Reports of preceding years show that precip. 
Virginia, one station in west-central Illinois, three stations itation in May to equal or exceed 2.50 inches in twenty-four 
in central Missouri, four stations in east-central Kansas, and | hours occurs most frequently in the Missouri and upper Mis. 
one station in northwestern California. The greatest precipi- sissippi valleys, in Texas, Louisiana, and along the south At. 
tation for the month, 14.35 inches, was reported at New Frank- | lantic coast, where this amount has been noted for ten or more 
ford, Mo. The voluntary observers at Hamilton, Bermuda, years. In Florida, the east Gulf states, Dak., Colo., Tenn, 
and Port au Prince, Hayti, report monthly precipitation 13.69 Mich., Md., and Pa., for from five to nine years, inclusive, 
and 18.30 inches, respectively. Reports of preceding years and in Me., Mass., N. Y., Conn., R. I., N. J., Del., Va., Ky., 
show that precipitation to equal or exceed ten inches in May Ohio, Ind., Wis., Minn., and Mont., for from one to four years, 
have occurred for the greatest number of years, sixteen, in inclusive. Over the plateau regions and along the Pacific 
Texas; for thirteen in Kansas; for ten in Iowa; for from five coast rainfall to equal or exceed 2.50 inches in twenty-four 
to nine, inclusive, in Me., N. Y., Pa., Va., N. C., Ga., Fla.,| hours has not been reported for May in previous years. Among 
Miss., La., Ark., Mo., Ill., Ind., and Nebr.; for from one to) the heavier daily rainfalls reported for May in preceding years 
four, inclusive, in N. H., Conn., R. I., N. J., Del., Md., D.C., | are, 9.92, at Columbus, Ga., 22d, 1850; 9.28, at Durham, Ark,, 
8. ©., Ala., Tenn., Ky., Mich., Wis., Minn., Dak., Mont., Ind. | Ist, 1876; 7.60, at Austin, Tex., 30th, 1870; 7.50, at Okolona, 
T., Colo., and Wash. Ter. In states and territories other | Miss., 4th, 1887; 7.37, at Shreveport, La., 6th, 1876. Exeln- 


than those named reports of ten inches or more of precipita- 
tion for May have not been received. The following are nota- 
ble monthly rainfalls reported for May for preceding years: 
Melissa, Tex., 34.85 inches in 1881, and 21.95 in 1873; North- 
port, Mich., 19.85 in 1884; Clarksville, Tex., 19.50 in 1873; 
Hudson, N. Y., 19.40 in 1876; Houston, Tex., 19.19 in 1883. 
Exclusive of the instances cited monthly rainfalls for May to 
exceed fifteen inches have been reported at stations in Arkan- 
sas in 1882; in Connecticut in 1854 and 1868; in Kansas in 
1877 and 1884; in Louisiana in 1867 and 1873; in Pennsylva- 
nia in 1868; in Texas in 1873 and 1884; in Alabama in 1854 
and 1882; in Florida in 1857; in Illinois in 1851 and 1872; in 
Indiana in 1867; in Kentucky in 1858; in Maine in 1850; in 
New Jersey in 1886; in Ohio in 1869; in Virginia in 1869, and 
in New Hampshire in 1886. 

Rainfall to equal or exceed 2.50 inches in twenty-four hours 
was reported on a number of dates, and at thirty-five stations 
in Kansas; on the 10th, 11th, 30th, and 31st, and at twenty-four 
stations in Pennsylvania; from the 28th to 30th, and at twelve 
stations in Indiana; from the 28th to 31st, and at eleven stations 
in North Carolina; on the 17th, 18th, 28th, and 29th, and at ten 
stations in Missouri; from the 27th to 30th, and at ten stations 
in Michigan; on the 29th and 30th, and at nine stations in 
Tennessee; on the 30th and 31st, and at eight stations in Vir- 
ginia; on several dates, and at six stations in Texas; from the 
16th to 18th, and at six stations in Iowa; on the 29th and 
30th, and at six stations in Ohio; on the 30th and 31st, and at 
six stations in New York; on the 20th, 21st, 30th, and 31st 
and at six stations in Maryland. In the following-named 
states excessive rainfall for twenty-four hours was reported at 
five, or a less number of stations, and on the dates given: 
Hilinois, 17th, 18th, 28th, and 29th; Vermont, 13th, 28th to 
30th; New Jersey, 19th, 20th; District of Columbia, 31st; 
South Carolina, 30th, 31st; Georgia, 29th, 30th; Florida, 30th ; 
Oalifornia, 5th. In states and territories other than those 
named rainfall to equal or exceed 2.50 inches in twenty-four 
hours was not reported. The greatest amount of precipitation 
on one date, 7.08 inches, was reported at McConnellsburgh, 
Pa., on the 3lst. At the following-named stations precipita- 
tion to equal or exceed 5.00 inches on one date was reported : 
Frederick, Md., 5.25, 31st; West Almond, N. Y., 6.00, 31st; 
Aquednet, Pa., 5.70, 31st; Charlesville, Pa., 6.71, 31st; Cou- 
dersport, Pa., 5.40, 31st; Eagle’s Mere, Pa., 5.17, 3lst; Em- 

ium, Pa., 5.85, 3lst; Harrisburg, Pa., 6.16, 31st; Holli- 
aysburgh, Pa., 5.12, 3lst; Petersburgh, Pa., 6.60, 31st; Se- 
lin’s Grove, Pa., 6.00, 3lst ; Smethport, Pa., 5.50, 31st. Among 
the heavier rainfalls noted for two succeeding dates were, 9.00 
inches.at New Frankford, Mo., 28th and 29th; 5.50 at Friend- 
ship, N. Y., 30th and 31st; 7.90 at Blue Knob, Pa., 30th and 
3ist; 8.37 at Grampian Hills, Pa., 30th and 31st; 5.31 at Tus- 
carora, Pa., 30th and 31st; 5.50 at Alum Springs, Va., 30th 
and 3ist; 6.25 at Bolar, Va., 30th and 3ist; 5.24 at Dale En- 
terprise, Va., 30th and 31st. At Hamilton, Bermuda, a rain- 


sive of the above, rainfalls to exceed 5.00 inches in one day 
have been reported for May at stations in Alabama in 1883 and 
1885; in Dakota in 1872; in Florida in 1888; in Iowa in 1875; 
in Louisiana in 1884; in Maryland in 1879; in Minnesota in 
1877; in Missouri in 1848; in Nebraska in 1888; in New Jer- 
sey in 1878; in North Carolina in 1887; in South Carolina in 
1836; in Texas in 1880, 1884, and 1887. The heaviest rainfall 
ever reported in Pennsylvania for one day in May, for preced- 
ing years, was 4.60 inches at Carlisle, 13th, 1868. 

Rainfalls of one inch, or more, per hour were reported as 
follows: Colorado, 28th, one station; Dakota, 16th, one sta- 
tion; Florida, 28th, one station; Illinois, 19th, one station; 
‘Indiana, 29th, one station; Indian Territory, 11th and 28th, 
one station each date; Lowa, 17th, one station; Kansas, 10th, 
llth, 17th, 24th, and 28th, two stations on 10th, ove station on 
each of the other dates; Maryland, 20th, three stations; Ne- 
braska, 17th, one station; North Carolina, 28th, one station; 
Ohio, 20th, one station; Pennsylvania, 10th, 21st, one station 
on each date; Texas, 17th, two stations; Virginia, 12th and 3lst, 
one station each date; Wisconsin, 17th, one station. In states 
and territories other than those named rainfall to equal, or ex- 
ceed, one inch in one hour was not reported. The heaviest rate 
per minute of precipitation shown by the table is that given for 
Dale Enterprise, Va., where 1.10 inch fell in fifteen minutes. 
In May of preceding years rainfalls of one inch, or more, an 
hour have been most frequently reported in Kansas and Texas, 
where they have been noted for thirteen and eleven years, re- 
spectively: In N. C., 8. C., Ga., Fla., Tenn., Ohio, Iowa, 
Mo., Nebr., for from five to ten years, inclusive; in Vt., Mass., 
Conn., Pa., Md., Va., Ala., Miss., La., Ark., Ind T., Ky., Ind., 
lll., Mich., Wis., Minn., Dak., Mont., and Colo. for from one 
to four years, inclusive. In other states and territories rain- 
falls to equal this amount for the period given have not been 
reported. Remarkable rainfalls for one hour, or less, have been 
noted for May in preceding years as follows: Fort McPherson, 
Nebr., 1.50 inch in five minutes, and 2.25 inches in forty 
minutes, 27th, 1868; New York City, 1.15 inch in ten minutes, 
22d, 1881; Mount Ida, Ark., 1.20 inch in ten minutes, 10th, 
1882; Davenport, Iowa, 0.50 inch in ten minutes, 3d, 1888; 
Collinsville, Ill., 1.70 inch in twelve minutes, 23d, 1888; Toledo, 
Ohio, 1.10 inch in fifteen minutes, 20th, 1880; Embarras, 
Wis., 2.30 inches in fifteen minutes, 28th, 1881; Mobile, Ala., 
1.64 inch in twenty minutes, 5th, 1879; Fort Riley, Kans. 
1.50 inch in twenty minutes, 14th, 1885; West Leavenworth, 
Kans., 1.50 inch in twenty minutes, 13th, 1886; Palestine, 
Tex., 1.17 inch in twenty-three minutes, 24th, 1888; College 
Hill, Ohio, 2.38 inches in thirty minutes, 27th, 1888. 


MAXIMUM RAINFALLS IN ONE HOUR OR LESS. 


The following is a record of the heaviest rainfalls during 
May, 1889, for periods of five and ten minutes, and one hour, 
as reported by regular stations of the Signal Service far- 
nished with self-registering gauges : 
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May, 1889 
Et< 
Maximum fall in— = 
Station Ess 
5 min. | Date. | 10 min. | Date. 1 hour.| Date. 
Inch. | Sach. Inch. Inch. 
jeago, 08 II 26 +016 
Mich* | 648 16 | 50 16 | 4 16 096 
City, Kans +07 27 12 | +50 
Jap 4 City 23 I. 3 = 
San Francisco, Cal............. } +30 +40 5 
Saint Louis, Mo 29 +04 
Washington, D.C.............. | 25 31} +30 20 20 +05 


* During a thunder-storm. t Fell in twenty minutes, 

This table shows that the greatest rate per minute of pre- 
cipitation for a five-minute period was .096 of an inch at De- 
troit, Mich., during a thunder-storm on the 16th, and that at 
San Francisco, Cal., rain fell at the rate of .06 per minute for a 
five-minute period on the 5th. At Washington, D. C., .05 of 
an inch per minute was registered for five minutes on the 31st, 
and at Philadelphia, Pa., this rate was equalled for twenty 
minutes on the 20th. At Saint Louis, Mo., .20 of an inch fell 
in five minutes on the 26th, giving a rate per minute of .04 of an 
inch. The only other stations whose reports appear in the 
table, giving excessive amounts of rainfall for the periods 
given, are Boston, Mass.; Cincinnati, Ohio, and Jupiter, Fla., 
where rain fell at the rate of .02 of an inch per minute for 
five-minute periods on the 20th, 29th, and 28th, respectively. 

SNOW. 


Snow was reported on the greatest number of dates, thirteen, 
in Montana; on eleven in Colorado and Dakota; on eight in 
Michigan; on six in Oregon and Wyoming; on five in Nevada; 
on four in California; on three in Illinois, Minnesota, and 
Utah; on two in Nebraska and Wisconsin, and on one in 
Kansas, New York, and Pennsylvania. It was reported in the 
greatest number of states and territories, eight, on the 15th; 
in seven on the 6th; in six on the Ist, 2d, and 7th; and in 
from one to five, inclusive, on the 3d to 5th, 8th to 12th, 14th, 
16th to 19th, 2ist, 22d, 24th, and 28th to 31st. 

Ne snow was reported on the ground at the close of the month. 


MONTHLY SNOWFALLS (inches and tenths) MAY, 1889. 


Below are given all monthly snowfalls reported : 

California.—Cisco, 67; Summit, 63; Emigrant Gap, 50; 
Truckee, 45; Boca, 39; Fort Bidwell, 7; Dunsmuir, 5; Coles, 
2. Colorado.—Breckenridge, 46; Georgetown, 39; Palmer 
Lake, 3.8; Bennet and Fort Collins, 2. Dakota.—Fort Bu- 
ford, 13.5; Carrington, 7.5; Steele and Bismarck, 6; Fort A. 
Lincoln, 4.5; Napoleon, 1.5; Rapid City, 1.3; Davenport, 
trace. JIJllinois.—Centralia, Chicago, Flora, Olney, Ottowa, 
and Richview, trace. Jndiana.—Huntingburgh, Mount Ver- 
non, and Seymour, trace. Michigan.—Kalamazoo and Mott- 
ville, 2.5; Lansing, 1.5; Marquette, 0.7; Alpena and Grand 
Haven, trace. Minnesota.—Duluth, 0.5; Brainard and Farm- 
ington, trace. Montana.—Fort Custer, 10; Camp Poplar River, 
54; Fort Logan,4; Virginia City,3; Glendive, 1; Fort Keogh, 
0.2. Nebraska.—Hay Springs,2; Kimball,1: Nevada.—Well- 
ington, 18; Verdi, 11; Eureka, 10.9; Elko, 10; Tuscarora, 9.5; 
Pioche, 8.5; Ely, 7.5; Belmont and Virginia City, 6; Lewer’s 
Ranch, 5;. Wells, 3.5; Carson City a, 3.2; Mill City, 3; Toano, 
28; Austin, 2.5; Reno State University, 2.2; Punch Bowl, 2; 
Carson City b, 1.5; Fort MeDermitt and Genoa, 1; Ruby Hill 
and Winnemucca, trace. New York.—Humphrey;1. Oregon.— 
Siskiyou, 17; Fort Klamath, 6.6. Utah.—Fort Douglas, 4. 
Wisconsin.—Fredonia, 1.8; Waucousta, 1; Greenwood, trace. 
Wyoming.—Cheyenne, 14; Fort Bridger, 13.9; Fort D. A. 
Rassell, 3; Forts Laramie and Washakie, 2.0; Camp Pilot 
Butte, 1; Camp Sheridan, 0.7. 

HAIL. 

Descriptions of the more severe hail-storms of the month are 
given under “Local storms.’”’ Hail was reported during the 
Month as follows : 


Ist., Mass., N. C., Oregon. 2d, Md., Oregon. 3d, Maas., 
N. Y., Tenn. 4th, Me. Sth, Mass., N. Mex., Oregon. 6th, 
Kans., La., N.C., Va. 7th, Kans., Nebr., Utah. 8th, Cal., 
Kans., Mich., N. J., Tex. 9th, Ariz., Iowa, Kans. 10th, Ill., 
Pa. 11th, Ill., Ind. T., Iowa, Kans., Mo., Nebr., N. Y., Ohio, 
Tex. 12th, Ala., Ill., Ind., Ky., Mo., N. Y.,Ohio, Pa., Tenn., 
Tex., Va. 13th, Ala., Cal., Ga., Idaho, Iowa, Ky., La., Mass., 
Nev., Oregon,Tex. 14th, Ala., Cal., Dak., D.C., Miss., Nebr., 
N. C., Va. 15th, Cal., Nev., Oregon. 16th, Ark., Cal., Colo., 
Dak., Iowa, Kans., Minn., Nebr., Wis., Wyo. 17th, Iowa, 
Kans., Tex. 18th, Ill., Iowa, Kans., La., Mo., Tex. 19th, 
Dak., Iowa, N. Y., Wis., Wyo. 20th, Mass., N. Y., Tenn. 
21st, Mass., Mont., N. H., N. Mex. 22d, Dak., Va., W. Va. 
23d, Ala., lowa, Kans., Mich., Mo., N. C., Wis. 24th, N. Y.., 
Ohio, 8. C., Tenn. 25th, N. Mex., N. C., Ohio, S. C., Tenn. 
26th, Conn., Dak., Kans., Tex., Va. 27th, N. ¥., Wis. 28th, 
Cal., Ind. T., Nebr., N.C. 29th, Ind. T., Pa., Tex. 30th, 
Dak., Mont., Tex. 31st, Wis. 

SLEET. 


Sleet was reported as follows: 1st, Colo. 5th, Oregon. 7th» 
Utah. 8th, Nev. 9th, Wyo. 10th, Colo. 15th, Utah. 16th, 
Colo. 22d, Pa. 28th, Mich. 30th, Mich. 31st, Mich., Wis. 

THE JOHNSTOWN FLOOD.* 
[By T. Rvsse.t, Assistant Professor, Signal Service. } 

The rainfall of May 30,31, and June 1, 1889, in western and 
central Pennsylvania was unprecedented for that section of 
country. All the observations of depth of rainfall that could 
be obtained which were made during those three days are 
given in the accompanying table, together with the time of 
beginning and ending of the rain and itsduration. The table 
also includes the adjoining regions in Maryland, the Virginias, 
Ohio, and New York. The observations comprise those made 
at the regular Signal Service stations, the river gauge, and 
special rainfall stations of the Signal Service, and those made 
by the Pennsylvania and Ohio State Weather Services and 
by voluntary observers. 

These depths of rainfall were plotted on chart v, drawn to 
a scale of 5, or about twenty-eight miles to one inch. 
Lines were drawn through the places having equal depths of 
rainfall. These lines are shown by the solid black lines for 
every two inches from two up to ten inches. The dotted lines 
on the map show the boundaries of the catchment basins of 
the Susquehanna River, the Potomac River above Washing- 
ton, and the basin of the Monongahela and Allegheny Rivers 
above Pittsburgh. The small area about Johnstown, which is 
the catchment basin of Conemaugh and Paint Creeks, is also 
shown. 

The latter area is also shown on a larger scale, about TPs 
or one inch to four miles on chart vii. The small area 
inside the large one shows the area which drained into the 
reservoir above the’ dam on the South Fork, which gave 
way and caused the disaster at Johnstown. This area is 
about fifty-two square miles. On this map are shown the 
depths of rainfall at Blue Knob and Somerset. There is not 
a single complete observation of rainfall inside of the Johns- 
town area. The figure, 2.00 inches, given for Johnstown, is 
only a part of the rainfall. The rain-gauge was carried away 
by the high watcr at 10.44 a.m., May 31st. The creek at that 
time was twenty feet above low water.. There was a subse- 
quent observation of the creek at fourteen minutes after 12 
o'clock, which reads as follows: ‘“ Water higher than ever 
known ; can’t give exact measurement.” . fc 
The dam on the South Fork gave way at 1 p. m., and the city 
of Johnstown was overwhelmed by the flood at 3 p. m. Mrs. 
H. M. Ogle, who held the position of Signal Service observer 
there since November 1, 1884, was lost in the great catastrophe. 
The areas between the rainfall lines on chart v were meas- 
ured with a planimeter, and from these, with the depths of 
rainfall, the quantity of water that fell was computed. 

These quantities are as follows: = 


* Possible additions and corrections may follow. 
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Areas of valleys and quantity of rainfall May 30, 31, and June 1, 1889. | ervoir) may be taken as a part of the whole rainfall propor. 
| tional to the time. This would give the flow of the river proper 

Valleys. Square} Cubie miles ‘for the time, 3 to 5 p. m., as 0.0034 of a cubic mile. 
. The greater part of the water from the reservoir, equal to 


a about .0450 of a cubic mile, must have passed Johnstown about 
Potomac Valley | the same time, from 3 to 5 p. m. 
this it may be inferred that the rainfall-water passing 
Valley above South Fork Dam.................ccccscceeeceeeeesees 52 o.06s at the time, though great, did not have much significance in 


causing the disaster, as it was probably not more than one- 
In computing the quantity of rainfall in the Johnstown Val- tenth of that from the reservoir. 
ley, given above. it was assumed that the depth of rainfall was| This great rainfall, 1.1 of a cubic mile in the Susquehanna 
6.2 inches throughout. This is the mean of the observations Valley and 1.0 cubic mile in the Potomac Valley, occurred to 
at the nearest points to the valley—Blue Knob on the east, | the northeast of a definite low area of barometer, that desig. 
with a fall of 7.9 inches, and Somerset on the south, with a nated as No. viii. The lowest barometer (29.58) was at Cin- 
fall of 4.33 inches. ‘cinnati at 8 a.m. of the 30th. The 29.6, 29.7, 29.8, and 29.9 
If the average length of the reservoir was three miles, its inch isobars were regular and the areas they enclosed oblong 
width two miles, and its depth forty feet, it would have con- | in shape, with the longer axes running north and south. The 
tained a volume of water equal to 0.045 0f acubic mile. (These region of greatest pressure gradient was to the northwest of 
dimensions are only approximations. ) the low area on the morning of the 30th. It increased from 
All of the rainfall that fell in the drainage basin of the res- 29.58 at Cincinnati to 30.38 at Duluth. There was also an in- 
ervoir would only have sufficed to raise its surface 5.3 feet. crease of pressure toward the northeast. At Halifax it was 
The rain lasted about thirty-two hours. Not more than 30.38. The temperature gradient to the northeast of the low 
three-fourths of the rainfall (0.0615 of a cubic mile) in the area, the region of heavy rainfall, was also great. The isother- 
Johnstown Valley had fallen up to 3 o’clock of the 31st. As-/ mal lines ran from southwest to northeast, and there wasa 
suming that nine-tenths of the rainfall reached the streams, uniform increase in temperature from 40° in the lake region to 
only one-tenth being absorbed by the ground, this would leave 70° on the Atlantic coast. It is altogether likely that this 
0.0414 of a cubic mile, the greatest part of which must have | great temperature a had something to do with the heavy 
taken considerably longer to flow by Johnstown than the length | rainfall. The winds in the region of heavy rainfall were from 
of time the rain lasted. the southeast during the continuance of the storm, and in the 
On the morning of May 30th the Johnstown river-gauge lake region, from the northeast. 
(7.44 a. m.) read 1.0 foot above low water. Onthe 3lst,atthe| The broken, black lines on chart vi show the time of the be- 
same time, it read fourteen feet; at 10.44 it read twenty feet. | ginning of the rain on May 30th. The times of beginning are 
That part of the river-flow past Johnstown from 3 to 5 p. | not very concordant, but there is a preponderance of observa- 
m. on the 3lst (which came simply from the rainfall over the | tions showing the progress of the rain to be from the Atlantie 
drainage area, leaving out of account the water from the res- coast inland, and from the south towards the north. — 


Table of Observations of Depth of Rainfall. 


| 
| | Total 
Station. Latitude, | Longitude.) May 29. | May 30. May 31. | June 1. dete Time of beginning. Time of ending. Duration. 
| June 1) 
Pennsylvania. | Inches. | Inches. | Inches. | Inches. Inches. Hours. 
N.41 10 | W.79 2.41 0.89 3-30 May 30, 1.30 p.m...... June 1, 7.00 M...... 
CIATION. 41°17 FQ | 1.40 3-03 May 30, 2.00 p.m...... May 31, 11-00 a.m..... 21 
39 «45 FQ I-14 1-14 | May 30, 4.30 p.m......; May 31, 7.00 p.m...... 26 
41 55 BF 0. OF 0-74 0-34 1-15 May 29, 10.00 p.m..... 
Ed imborough | May 30, 6.30 p.m...... 
40 42 FD 4B 1.80 0.05 | I. May 30, 3.00 p-M...... June 1, 8.00 a. Mm...... 4a 
40 20 TD 1-70 0-05 | 1-75 | May 30, June 1, 8.00 M...... 
40 39 79 13 1.20 | 2.00 I-00 T. | 3-00 | May 30, 2.00 4.m...... May 31, 7.30 p-™...... 
NO. 40 «10 FD SS 1-40 0-02 | 1.42 May 30, 9.00 p.m...... June 1, 7.00 & M...... 
Mahoning 40 0.64 1.16 May 30, 6.00 a-m...... June 1, 8.30 M...... 
41 FO 1.03 0.27 1.30 | May 30, 2.30 p.m...... June 2, 9.00 & M...... 
Parker’s Landing .... 41 10 1.02 0.14 1.16 | May 30, 2.00 p-m...... June 1, 4.00 M...... 
40 or T 1.44 T. 0.00? 1444 MY 30, 4-10 
40 1 73 BD 1-94 0. 02 May 30, 2.30 p.m......| May 31, 6.00 p.m...... ak 
port 41 50 §- $0 | MAY 90, 13.00 Po 
40 OF FO OF 4-43 May 30, 10.00 p.m..... May 31, 10.00 &.™..... 12 
6 39 «55 FO 2-07 0. 04 2-11 May 30, 8.30 p.m...... May 31, 8.30 4. m...... 
WASTED, 41 2 1.76 0.62 2.38 May 30, 6,00 p.m...... May 31, 9.00 p.M...... 
Meadville 41 3 TO 1035 1-35 
40 31 3-03 2. 30 5-33 | May 30, 3.30 p-m...... June 1, 3.30 M...... 
4° 20 T. 7-90 | May 30, 3.20 p.m...... May 31, 9.00 p.M...... 
ths 4° 12 0. 1.40 1.50 2.95? May 30, 7.20 a m.*....| June 1, early a.m..... 
Bagle’s Mere 41 25 76 2 17 5-53 May 30, morning......; June 1, 4.108 m...... 
Emporia 41 30 FO o-12 May 30, 9.30 p.M...... May 31, 11.20 p. m..... 36? or 32? 
Grampian Hills... 40 0. 23 BF May 30, 4.30 P-M...... May 31, 11.20 p. m..... 4 
40 29 78 93 0-60 4-22 1-75 57 May 3c, 4.00 p-m...... June 1, 2.00 & M...... 33 oF 36 
40 27 2-11 6.10 | May 30, 8.00 p-m...... May 31, 12.00 p. m..... 
Le Roy 41 40 0. 08 2.00 2.36 4-44 May 30, 5.00 p.m...... June 1, 7.00 & M...... 
LOOK 41 FT Bl | May 30, 5.00 p.m?..... June 1, 2.00 & M...... 
13 - 4-00 | 7-10 | May 30, 3.00 p-m...... June 1, 4.00 & M...... 
Petersburgh... 40 33 % 0. GO 6.61 May 30, 3.00 p.m...... May 31, 11.50 p. m..... 33 
40 53 78 17 Te 2.83 3-86 6.69 May 30, 3.50 p- m..... June 1, 5-00& 
40 50 TP 0. 46 6.00 1.07 7-53 May 30, 4-00 p. m..... | June 1, 4-008 m...... 
40 47 0-75 2-35 1.94 5.04 | May 30, 3.45 M..... | June 1, before dawn .. 3? 
900000008 40 37 20 T. 0. 4-15 May 30, 4-00 p. m..... June 1, 1.308. m...... 
42 97 0-72 | MAY 30, 10-00 P. 
“a 3-50 3-50 May 30, 5-00 p. m..... June 3, 4.00% M...... 
Wellsborough 41 0.65 1-70 7-45 9- May 30, 9-15 & m..... June 1, 4.208. M.....- 3 
QB 0.02 1.49 1.70 3-21 May 30, 7.00 p. m..... | June 1, 5.008 
40 52 $5. Lid May 30, 2.00 P. | During night 31?...... 
cc 41 02 2.25 May 30, 3-00 p. m..... | June 1, 9.20 p. M ...+ 
39 5S 0.61 6.71 0.18 | May 30, 4.00 p. m..... | May 31, 10.00 p. M...- 
McConnel!sburgh Ree 39 EE 1.23 3t | May 30, 4-00 p. m...... May 31, 12-00 p.m....| 
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| 
Longitude. May 209. | May 30. | May 31. | June 1. 


Total | 
rainfall | 
(May 30 to | 
June r). | 


Time of beginning. 


Station. | 
| 


Pennsylvania—Continued. 
Lancaster 


berry ...-.-- ave 


Bethlehem 
Kennett Square ....... 
soc} 


Honesdale . 
Philadelphia ......... 


West Chester ..........- 
Mercersburgh ........ 
Columbus....... 60666 
New Bloomfield... 


Bedford ........ 
... 
Bendersville .. 
Gettysburgh ...... coe 
Bellefonte..... oe 

jerville. 
rstown . 
jamsport ee 


Fredericksburgh....... 
Dale 


Norfolk .........- © 


coe 


occ 
Mount Saint Mary’ 8 College. | 


opsges 
Rowlesburgh. 
Parkersburgh ........... 
Charleston 


South Canisteo. 
West Almond .. 


Vienna 
Demos ........ 


© 


ve 


SESS 


BAGLESS 


| 
| 
| | | | 


° 
75 45 0.44 2-08 0-36 


75 dell 1-70 ° 
BY 
75 eee 


Or $0 


75 


37 | 2.28 
12 | 0-go | 
25 1-25 1.25 
I. 
4- 


| 


16 


I. 
I. 
3 


| 


1-95. 


3-83 0. 66 


| OO 
1.48 TO 
1.06 | o. 


1.30 
0.12 144 


0-10 1.00, 
T. 1.03 | 
BE 
PTT T. 1+ 16 | 


oO. | 


8S 


1-84 
1-7 

0.73 
1.70 
54 
0. 46 


+4 
81? 


4 78 
2-55 
3.60 

5-8 | 


1.86 
1.64 
4-00 


| 


. May 30, 12 noon ...... 


0. §0 
1-93 | 
4-72 


0.10 


1.25 


1.03 . 
1.05 le 


1.16 | 
2.00 

2-34 | 


May 30, 6-00 a. m. 


May 30, 2.50 p. M..... May os 
May 31; 6- oo a. M..... May 31, 10.00 p. M..... 
| May 31, 6-55 & m..... May 31, 2.20 p. m..... 
May 30, 11.15 a. m. 82, (2). 
May 30, 4-00-p. m.. May 30, 6.00 p. 

May 30, 4.30 p-» m...... May during night.| 


May 30, 10.00 p. 


May 31, later than g 


Tune 2.00 a. m.. 
June 1.008 m.. 

June 1, 2.008 m. 
. June noon .. 
June 1, p. m 


May 30, 11-308. m.... May 31, 7-00a.m. 
May 30, 12-00 M ....+ May 31, 8.00 a. m. 

May 30, 10.45 a. m.... May 31, 4.47 Pp. M..... 
May 30, 10.00 p. m...., June 1, 8.00 
May 30, 1.30 p. M..... May 31, 6.00 p. 


May 29, during night. May 31, 11-30 p. M.... 
May 31, 9.00 p. m..... June 1, early morning 
May 30, evening ....... May 31, late at ser) 
May 30, 12.10 p. June 1, 1.00a.m., 


3 May 31, during night. | 
May 30, ‘morning errr: May 30, during night. 
M June 1, 9.00& m. 

| May 30, ni ht. wiseas Juner, befores. 


? 

May 30, a June 1, 
May 30, 6.40 a. m...... May 30, g. 10 p. es | 
May 31, 11.00 p. m.... 
June I, 1.008 M..... 
May 3r- 


May 


une 1, 3. 30a. 
.M..... June early a. 


May 31, 11-45 M.... 


May 


9-15 Pp. May 31, 3-00 M.....) 
May 29, 4-55 P 


Hour s. 


45 


25 


17 


x 
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* Gauge overflowed. 


May, 1889. 
or- | 
ver Latitude | Time of ending. 
| 
ut Inches. | 
ng 
he- 
ina 
sig: 
‘in- 0. o1? 
0-57 
9.9 75 22 0.09 
ng 75 0. 40 
‘om 40 25 | JS OF 0.05 
G2 | JS CB 0.10 O+ §0 
Virgima. & 
be- Alum Springs se 19 
atie 36 7 oO. O02 0. 88 
Maryland 
3 18 76 2.38 May 30, 5-30 
39 (39 73 3-93! May 30, 11-59 p. m..... May 31, at night...... 
31 76 
s 
West Virginia. | 
79 37 | 1-00 | 
79 
| 
81 
80 | 2.15 | May 30, 4.00 p. M..... 16 
ew For | | / 
74 0. 52 30, 6.30 a. m..... May 31, 11.35 M.... 
76 0. 37 | 1.05 1.50 | 2.92 | May 30, 5.30 m...... June 1, 7-308 
76 0-10 | I. I+ 37 | 2-96 May 31, 2-308 
77 0-25 3-12 4-50 | May 30, 6.10 p 
r 566 77 2-92 
76 3-07 
Ohio. i 
Columbus 83 
80 
81 
80 
or 33 
/ 
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WINDS. 


The prevailing winds during May, 1889, are shown on chart |of station, moving slowly in a southeasterly course. The 
i by arrows flying with the wind. In New England, the lower cone covered one-fourth of the sky and extended from the 
lake region, and the southeastern slope of the Rocky Moun- zenith to within about 1,000 feet of the earth. The mouth of 
tains south to west winds were most frequently noted. In the the cone, near the earth, had well-defined but ragged edges of 
middie Atlantic states and over the northeastern slope of the dark gray clouds which seemed to be whirling rapidly from 
Rocky Mountains they were mostly.from north to west. In right to left around the dark open centre of the immense fan. 
the south Atlantic states and along the north and middle uel. At 6.15p. m. the funnel seemed to dissipate into a thick 
Pacific coasts, northwest to southwest; in Florida, and over inky mass of clouds slowly moving towards the mountains in 
the middle-eastern slope of the Rocky Mountains and the the southeast. No lightning was seen, and distant thunder 
middle plateau region, variable; in the east and west Gulf was only heard twice while the phenomenon lasted. Minne. 
states, Rio Grande Valley, Ohio valley and Tennessee, the sota.—Moorhead: the wind, which was high from the south- 
upper lakes (except over Lake Superior), and the upper Mis- west during the afternoon, became very severe at 6.35 p. m., 
sissippi and lower Missouri valleys, southerly; over Lake Su- when an extreme velocity of seventy-two miles was recorded, 
rior, in the extreme Northwest, and the upper Missouri val- the duration of which did not exceed forty-five seconds. Sev- 
ey, northeast to northwest; over the southern and northern eral out-houses, chimneys, etc., were blown down. The storm 
plateau regions, west to southwest, and on the south Pacific moved from southwest to northeast, and was accompanied by 
coast, west to northwest. flashes of lightning and heavy thunder, 
_Kansas.—Hutchinson, Reno Co.: a terrible storm occurred 
por how). near Stafford, Stafford Co., about 8 p. m., in which one man 
Maximum velocities of fifty miles, or more, per hour, other wa. instantly killed and about thirt none were serioual 
than those given in the table of miscellaneous meteorological injured : houses were demolished “aL torn down and 
data, have been reported as follows: Fort Elliott, Texas, 53, places the : : - a 
. a ; | growing crops were blown from the ground. The 
8-, 6th; 52,se., 16th. Dodge City, Kans., 50,s., 4th. Fort wind had been blowing a perfect gale for three days all over 
Stanton, N. Mex., 52, w., 6th. Whipple Barracks (Prescott), western Kansas, but the destructive path of the storm was 
Ariz., 52, sw., 6th. confined to a narrow strip beginning in Stafford county. and 
LOCAL STORMS. extending in a northwesterly direction through Rice county.— 
May, 1889, was characterized by unusually severe storms The (Mexico, Mo.,) Republic, May 7. Sterling, Rice Co.: a 
over the central and eastern districts. The remarkable pre- severe storm of wind, rain, and hail, accompanied by lightning 
cipitation and resultant floods which occurred in sections of and thunder, visited this section at 8.15 p.m. The storm 
the middle Atlantic states during the last two days of May gathered south of the city and traveled north and west about 
and on June lst constitute meteorological features of excep- four miles, thence north and east. About fourteen barns, five 
tional interest, and form the subject of a speeial paper in this houses, one church, one school house, and a large number of 
REviEw. The general meteorological conditions which at- out-buildings were destroyed, the debris being scattered over 
tended the storms in the districts referred to are shown the prairie for miles. Washington, Washington Co.: the storm 
by four charts printed on the back of chart i, which repre- which passed over Hollenberg, this county, in the evening, de- 
sent, respectively, the results of observations taken at Sig- molished the Methodist church and the Grand Army Republic 
nal Service stations at 8 p. m. of May 30th, 8 a. m. and hall; unroofed the grain elevator, and scattered the contents of 
8 p. m. of May 31st, and 8 a. m. of June Ist, and the exces- the lumber yard over the prairie.— Hutchinson (Kansas) Daily 
sive rainfall and floods of that period are treated generally News, May 8. Dakota.—Yankton: a violent thunder-storm 
under their respective headings. The conditions presented from the southwest began 9.35 p. m., and continued into the 
by the 8 a. m. reports of May 30th called for the following night. Maximum velocity of wind, fifty-six miles per hour 
mg forecast, which was printed on the weather mapissued from the south at 10.05 p. m.; an unfinished building was 
y this office on the morning of that date: ‘‘ Rain will prevail blown down. 
in New England, the lower lake region, southern Michigan, 7th. Minnesota.—Saint Cloud, Stearns Co.: a terrible 
and thence southward to the south Atlantic and east Gulf wind storm has been raging here since last evening. No great 
states, with severe local storms in the middle, south Atlantic, damage has been done in this town, but reports from the sur- 
east Gulf states, and the Ohio Valley.” ‘rounding country state that a number of houses and barns have 
The following descriptions of storms generally refer to dis- been unroofed or moved from their foundations.— The Republic, 
turbances which attended the passage of areas of low pressure Mexico, Mo., May 27th. Wisconsin.—Green Bay: during the 
traced on chart i: _ thunder-storm which prevailed between 5.05 p. m. and 5.18 
Ast. North Carolina.—Grover, Cleveland Co.: a cloud rose p.m. a ball of fire jamped from the telephone wire, rolled along 
in the northwest at 5 p. m.; it suddenly turned very dark and the street fifteen or twenty feet, throwing off brilliant sparks in 
appeared like smoke rising from a huge oil tank on fire. A every direction and then exploded with a report like that of a 
yellowish cloud followed closely after, accompanied by heavy cannon and emitted clouds of smoke. At the telephone office 
rain, hail, and high wind, unroofing and demolishing houses, | a ball of fire came in over the wire, setting fire to the back of 
leveling fences, and blowing down timber and orchards in this | the switchboard and severely shocking one of the operators. 
section. The path of the storm was about one-half mile wide | th. Jowa.—Marshalltown, Marshall Co.: the worst hail- 
and six miles long.—Report of FP. H. Dover. Wilmington: re- Storm of years, accompanied by excessive rainfall, occurred 
ports from Warsaw, Duplin Co., a small town fifty miles north during the day. Hundreds of windows were shattered, trees 
of this city, state that that place was visited at 4 p. m. by a, stripped of their foliage, fruit and vegetation seriously dam 
terrific storm from the southeast, accompanied by rain, hail, and fields badly washed out. The hail lay in drifts for two 
and high wind, lasting but one or two minutes. Hail fell four | or three hours.— Des Moines, Iowa, State Register, May 11. 
to six inches in depth, and for the very short duration of the Oth. JIllinois.—Belvidere, Boone Co.: a most terrific 
wind an almost incredible amount of damage is reported. hail, wind, and rain storm visited this city and vicinity in the 
One church and twenty houses were blown down, and of the afternoon. Hail-stones as large as walnuts fell for thirty 
church only the pulpit and one chair were left on the site.| minutes. The fruit trees are all in fall bloom, and much 
The estimated damage to property, cattle, and crops was be- damage will be done to cherries and late apples. . Much of the 
tween $15,000 and 820,000. “ — corn will probably have to be replanted, the seed being 
6th. Oregon.—Portland: at 6 p. m., a vast, oval-shaped, literally washed out of the ground. The florists will be the 
hollow cone of inky-black clouds appeared a few miles north | worst sufferers, hundreds of lights of glass being broken 
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plants cut to pieces. Unprotected stock in the open fields 
gaffered seriously.—The (Nashville, Tenn.,) Herald, May 11. 
Aledo, Mercer Co.: a heavy storm swept through this county 
at 5 p. m., doing considerable damage. Trees and fences were 
blown down and several houses and barns demolished.— 
New York Daily Tribune, May 12. Chicago: a thunder- 
storm, accompanied by vivid lightning, and moving from 
northwest to southeast, began 5.36 p. m. and ended 11 p.m. 
Rain commenced 6.05 p. m. and fell in torrents for a few 
minutes, then changed to hail, which fell very rapidly and 
covered the ground to a depth of one-half inch; some of the 
hail-stones measuring over one inch in diameter. Jowa.— 
Des Moines: a severe storm began 3.35 p. m. and ended 4.12 
p.m. Maximum velocity of the wind forty-six miles per hour 
at 4.08 p. m. A number of houses and barns in this city 
were unroofed or otherwise damaged. Pennsylvania.—Hop 
Bottom, Susquehanna Co.: a thunder-storm, accompanied by 
yery heavy rain, high wind, and some hail passed over this 

ace between 2.45 p. m. and 3.15 p.m. The air was so dark 

uring the storm that the clouds could not be seen, and the 
wind whirled in all directions. A number of buildings were 
demolished by the storm.—Report of E. M. Tiffany. Michi- 
gan—Port Huron: at 9.30 a. m. the wind suddenly veered to 
northwest and increased in force, attaining a velocity of thirty- 
six miles per hour at 9.55a.m. The storm ended 10.05 a. m. 
The schooner “ Mary Hattie,’ which was about to enter the 
Saint Clair river, was driven ashore. New York.—Albany: a 
storm, moving from wnw. to ese. prevailed from 5.16 p. m. to 
6.40 p.m. The storm was very violent for a few minutes, and 
trees, fences, and awnings were blown down. 

10<L1ith. Jilinois—Geneva, Kane Co.: a heavy wind, 
accompanied by tremendous rainfall, passed over this section 
during the night. Hundreds of trees were blown down and 
many orchards ruined. It was the heaviest wind known here 
for years, and has ruined the prospect for a promising fruit 
crop.— New York Daily Tribune, May12. Pennsylvania.—Pitts- 
bargh: reports of damage from storm during the night of the 
10-11th are coming in from all parts of Allegheny county, in 
fact from nearly every place in eastern Ohio and western 
Pennsylvania. Farms were washed out, houses, fences, and 
trees along the banks of streams were swept away, and land- 
slides occurred on nearly every road leading from Pittsburgh. 
So far four deaths from drowning have been reported.—New 
York Daily Tribune, May 12. 

Mth. Indiana.—Indianapolis: reports show that danger- 
ous storms swept over the southwestern portion of the state 
this afternoon; many buildings were demolished, and tele- 
goph and telephone wires suffered badly.—The (Nashville, 

Herald, May 12. Kentucky.—Paducah, McCracken 
Oo.: a terrific storm raged here this afternoon; many build- 
ings were unroofed. The spire of the Methodist church was 
blown down, crushing the roof and wrecking the building.— 
The (Nashville, Tenn.,) Herald, May 12. 

th. Texras.—Brady, McCulloch Co.: a very severe wind 
and hail storm passed through Concho and Menard counties, 
killing a number of sheep and calves, and putting out the eyes 
ofseveral horses. When the storm crossed over Brady Creek 
it killed hundreds of fish, from large sized catfish down. The 
destructive path of the storm was about three-fourths of a mile 
wide.— Report of W. H. Potter to the Texas State Weather Service. 
la Grange, Fayette Co.: a very severe wind and rain storm, 
companied by hail, occurred on this date. The storm was 
very destructive to corn and cotton crops, which will require 
teplanting in many places. Trees were uprooted, fences blown 
down, and telegraph poles prostrated. A land slide occurred 
o the Missouri Pacific railway, four miles north of this place, 
Which delayed trains five hours. The path of the storm was 
very narrow, which fact was shown by its effect on vegeta- 
tion.— Report of Joseph Cottam to the Texas State Weather Ser- 
mee. Kentucky.—Hopkinsville, Christian Co.: one of the most 
Violent and destructive rain and hail storms ever known in 


late in the afternoon. At Longview and Bennettstown lumps 
of hail as large as goose eggs were picked up, and pieces of 
ice six inches long were seen. Crops suffered seriously. To- 
bacco plants were cut down, and fruit trees stripped of their 
leaves and blossoms. The heaviest loss was to wheat. It is 
estimated that 600 acres were entirely destroyed and as much 
more seriously damaged. Estimated loss, 86,000 to $10,000. 
The (Nashville, Tenn.,) Daily American, 14. Virginia.—Har- 
risonburgh, Rockingham Co™ a ific storm passed over 
this county on this date. Lightning destroyed several barns 
and stables. Much stock was killed. A part of the county 
was visited by a severe hail storm which utterly destroyed the 
wheat crop, and fences and houses were blown down.—Nevw 
Haven ( Conn.) News, May 14. Dale Enterprise: a series of 
heavy thunder-storms passed over this place during the day, 
and one of a very destructive nature occurred at 5.30 p. m. 
The wind blew down fencing and timber, and a large dwell- 
ing house in course of construction was completely wrecked. 
Hail fell to a depth of one inch and remained on the ground 
for several hours after the storm had passed. All vegetation 
was completely riddled by the falling hail-stones. Within the 
space of fifteen minutes 1.10 inch of rain fell; the water 
rushed down the hillsides in torrents. Fencing was swept 
away by the flood in places where floods were never known to 
occur before. The path of the storm was about one mile wide. 
Depth of rainfall, within fourteen hours, 2.44 inches.— Report 
of voluntary observer. 

18th. Washington Territory.—Tacoma: a destructive storm 
set in suddenly from the southwest at 5.50 p.m. A building 
in course of erection was demolished, burying the working- 
men in the ruins; four men were killed and several severely 
injured. A new building in the southern part of the city was 
also wrecked by the wind. The (Portland, Oregon,) Oregonian, 
May 14. Kentucky.—Louisville: a severe hail-storm is re- 
ported to have occurred in the suburbs of this city during the 
afternoon and evening. Reports also show that hail-storms 
occurred throughout the state during the day, and that crops 
in many sections suffered serious damage from them. Lair, 
Harrison Co.: a hail-storm of but a few minutes duration oc- 
curred about two miles south of this place at3 p.m. The 
stones were unusually large and fell in sufficient quantity to 
cover the ground, knocking down horses and injuring stock and 
crops seriously ; limbs of trees from one to one-and-one-haif 
inch in diameter were broken off by the hail—R of O. 
L. Ballinger. Georgia.—Grantville, Coweta Co.: This com- 
munity was visited during the day by a severe wind, rain, and 
hail storm, doing considerable damage to growing crops. Corn 
and cotton are badly injured, while gardens are almost 
ruined.—The (Savannah Gay) Morning News, May 16. Massa- 
chusetts.— Vineyard Haven: aysevere fhuhder-storm passed 
over this place between 8.20 and 10.10 p. m., moving from 
southwest to northeast. Several houses were struck by light- 
ning, and telegraph lines were prostrated. 

1Ath. Virginia.—Danville, Pittsylvania Co.: the severest 
storm ever known in this city occurred in the afternoon, doin 
much damage to houses, fences, fruit trees, etc.; estima 
damage, $3,000. The storm was accompanied by rain and 
slight hail, and lasted about fifteen minutes.—The Daily Vir- 
ginian, May 15. Norfolk: a violent thunder-storm, attended 
by rain, hail, and high wind, and passing from southwest to 
northeast, occurred between 2.50 and 4.30 p.m. The wind, 
which attained a maximum velocity of forty-eight miles per 
hour, demolished out-buildings and uprooted trees. Truck 
gardens in this vicinity suffered much damage from the hail. 
North Oarolina.—Kitty Hawk: at 8 p. m. the wind shifted 
suddenly from southwest to northwest, with a velocity of forty- 
five miles per hour for ten minutes, and accompanied by light 
rain. A violent hail-storm is reported seven to nine miles 
north of this place, breaking a large number of window-panes 
in residences. Several trees were blown down and fences 
damaged. Six iron poles on the coast line,in the track of the 


this section passed over the southern portion of this county 
3 


storm, were broken off, as was also the wire. Wilmington : 
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reports from Magnolia, Duplin Co., and from Lumberton, 
Robeson Co., state that a severe hail-storm passed over those 
places between 4 andip.m. The storm approached from 
the west, and was accompanied by terrific west to north-west 
winds. Large hail-stones fell to a depth of from one to three 
inches. At Lumberton two houses were blown down and one 
unroofed. Most of the cotton crop in the sections visited by the 
storm will have to be replanted, as it is almost a total loss. 
14<15th. Nebraska.—Omaha: the rain which began at 
10 p. m., 14th, came down in torrents shortly after midnight 
and did considerable damage by flooding streets and overcrowd- 
ing the capacity of sewers.— Omaha (Nebr.) Bee, May 15. 
16th. Jowa.—Burlington, Des Moines Co.: a heavy rain- 
storm struck this city in the morning, and continued two 
hours. A wind-storm followed which unroofed two business 
houses, while barns and other buildings were moved from their 
foundations, and trees and fences blown down. The aggre- 
gate damage is considerable, though the individual losses are 
not heavy.—Hvening Herald, Duluth, Minn., May 16. 
16th. Jowa.—A severe storm passed over Iowa during the 
night. At Waterloo and Cedar Falls the rain came down in 
torrents, so that in many places the water rushed over the 
tracks at such a rate that the north bound train was held for 
over an hour. On the Milwaukee road lightning*struck and 
fired the depot at Volga City. Several bridges on the Turkey 
Oreek branch were washed away. At Cedar Rapids, this 
morning, it took the form of a hail-storm; hail as large as 
hens’ eggs fell, causing considerable damage to skylights, 
etc.—The (Cedar Rapids, Iowa,) Daily Gazette, 
ay 16. Arkansas.—Hot Springs: a report from Buckville, 
Montgomery Co., states that the severest hail-storm known for 
years visited that section during the day. The hail-stones 
were of unusual size and fell with terrific foree, damaging the 
crops, and in many places crushing through the tops of houses. 
The fruit crop is damaged 50 per cent.—Galveston News, 18. 
17th. Kansas.—Abilene, Dickinson Co.: the severest 
storm in the history of the city raged here last night. The 
lower part of the city was completely flooded, and several 
houses have their cellars full of water. Thousands of dollars 
of damage has been done. Considerable hail fell during the 
storm.—Galveston News, May 18. Leavenworth: a severe 
thunder-storm, passing from west and northwest to east and 
southeast, began shortly after midnight and continued until 
4.35 p.m. The storm was accompanied by heavy rain from 
12.55 a. m. to 11.40 p. m., causing delay of trains from two to 
four hours on all railroads leading to this city. Teras.— 
Gainsville, Cook Co.: one of the most disastrous storms that 
ever visited this section occurred in the afternoon and even- 
ing at Mossville, this county. A number of houses were blown 
down, but no persons were injured. At Erle, this county, great 
damage was done to houses, and all through the western por- 
tion of the county the growing crops were badly injured. 
Wylie, Collin Oo.: considerable rain and hail fell ining 
the day, doing much damage to growing crops in this sec- 
tion.— Galveston News, May 19. Wisconsin.—Milwaukee: a 
severe thunder-storm, accompanied by excessive precipita- 
tion d vivid lightning passed over this city in the after- 
noon. * Several buildings were struck by lightning./ Three 
men were drowned while eS | in an underground sewer; 
the dam erected at the head of the excavation gave away 
and the force of the water was so great as to render es- 
cape impossible. Missowri.—Kansas City: a thunder-storm 
moving from northwest to southeast occurred in the after- 
noon. Rain, which began at 9.30 a. m., continued through- 
out the day, and was —_ excessive between 2 p. m. and 
5 p. m., causing great damage in low-lying districts in 
the southeastern and western portions of this city, and in ad- 
joining Kansas City, Kans. In a numberof houses the cellars 
and lower floors are flooded, and many buildings in course of 
construction were injured by the settling of foundations, ete. 
A number of railroad tracks are under water and some of them 


nine to twenty-four hours. A number of the cable railways 
are also greatly delayed and damaged by the flooding of the 
engine-rooms. A rough estimate places the damage at 850,000, 

18th. Tevxas.—Corpus Christi: a thunder-storm, accom. 
panied by heavy rain, began during the night and ended 8.10 
a.m. Maximum velocity of wind forty-seven miles per hour 
from the northeast at 7.57a.m. All communication on the 
Western Union telegraph lines northward was cut off. 

19th. Kansas.—Topeka: a thunder-storm, accompanied 
by heavy rain, passed over this city in theevening. The wind 
attained a maximum velocity of thirty-two miles per hour at 8 
p.m. Several houses in course of erection in the western por- 
tion of the city were demolished, and one church steeple was 
blown down. Pennsylvania.—Oil City, Venango Co.: a heavy 
rain-storm, accompanied by thunder’and lightning, passed 
over this place at 1.30 a.m. An oi well near Norway YChes- 
ter Co., with a tank full of oil, was ignited by lightning and 
destroyed, and at Rouseville} Venango Co’, a church was struek 
by lightning and burned to the ground.—New York Dai 
Tribune, May 20. Ohio.—Tiffin, Seneca Co.: a storm pas 
over the southwestern part of this county last night. The 
wind blew a gale and at Berwick many houses and barns were 
unroofed, and many miles of fencing blown down. Near Bas- 
comb a large number of buildings were damaged. The rain 
fell in torrents, accompanied by hail, and the crops were in- 
jured considerably. The damage will run up into thousands 
of dollars.— New York Daily Tribune, May 20. 

20th. Pennsylvania. — Scranton, Lackawanna Co.: the 
stretch of farming country from Clark’s Summit, on the Dela- 
ware, Lackawanna, and Western railroad, east to and beyond 
the neighboring village of Clark’s Green, seven miles north of 
Seranton, was devastated by a storm this afternoon that 
left wreckage and destruction all along its path. The fury of 
the storm, accompanied by a deluge of rain, began shortly 
after noon and lasted about half an hour. Several buildings 
were demolished, and every orchard in the path of the storm 
was wrecked, trees being torn up by the roots and carried 
many yards. The storm was the most destructive that has 
ever occurred in northeastern Pennsylvania. — Commercial 
Gazette, Pittsburgh, Pa., May 21. Tennessee.—Nashville: a 
severe gale, accompanied by light rain and thunder, passed 
over this city between 5.30 and 6 p. m., causing considerable 
damage by prostrating trees, fences, ete. In the outskirts of 
the city a church was completely wrecked. 

20th=-21st. New York.—Troy, Rensselaer Co.: the most 
disastrous storm and freshet for many years occurred here 
during these dates. The Champlain canal overflowed and 
the crops in the lowlands were ruined. At Comstock’s, Wash- 
ington Co., four inches of rain fell during these days, causin 
serious damage to crops. A furious storm of wind, rain, 
hail occurred at Sandy Hill, same county, causing considera- 
able damage to crops.— Evening Wisconsin, Milicaukee, May 22. 

22d. West Virginia.—Wheeling, Harrison Co., was visited 
this day by a terrific hail-storm which did great damage to 
crops. In the city hail lay on the ground three to five inches 
deep. The loss to farmers will be very heavy. The (La Crosse, 
Wis.) Chronicle, May 23. 

23d. Missouri. — Kansas City: a thunder-storm, passing 
from west to east, and attended by vivid lightning, loud thun 
der, and unusually large hail, with heavy rain, occurred betweet 
6.25 p. m. and 9.45 p. m. Hail fell for ten minutes, some 
of the hail-stones measuring two inches in diameter, breaking 
thousands of panes of glass, and causing much damage to hot- 
houses and plants in the eastern and southern sections of the 
city. The hail-belt is reported to have been about two miles 
wide and to extend eastward about thirty miles. All outgoi 
trains from the city were delayed, and a washout was cause 
by the extraordinarily heavy rain on the Union Pacific rail- 
road, about seventeen miles west of this city. - 

25th. Tennessee.—Knoxville: a thunder-storm from the 
west began 2.40 p. m. and ended 2.58 p. m., when rain and 


have been buried under heavy land-slides, delaying trains from 


hail began, a precipitation of 0.50 inch occurring in ten minutes: 
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The hail-stones measured from one-quarter to one-half inch in alternately southeast and northeast until it reached a high 
diameter. The wind, which blew at the rate of twenty-eight bluff about three miles from Clements, where it was dissi- 
miles per hour for five minutes, attained, during a gust, a pated. Time of passage forty-five minutes. The storm 
yelocity of forty miles per hour. Another storm from the west demolished several buildings, trees, and fences in its path. 
vailed between 5.45 p.m. and 7 p. m.; maximum velocity One man was killed and several seriously injured. North 
of the wind, thirty-six miles per hour, at 6.05 p.m. Several Carolina.—Charlotte: high wind began 11.30 a. m., and con- 
cellars in the city were flooded by the heavy rain. tinued until 6.15 p. m., from the southeast and south; maxi- 
27=-28th. New York.—Albany: one of the most severe mum velocity, thirty-four miles per hour from the southeast. 
es of the season began at 6.54 p. m., 27th, and continued Heavy rain began about noon and continued at intervals 
until 4.36 p.m. the following day; maximum velocity of wind, throughout the day, at times very heavy. Many fruit trees 
fifty-four miles per hour, at 2.10 a. m., 28th. Considerable were blown down and other minor damage done in this city. 
damage was done to the outer breakwater by the wind and A large tobacco warehouse was blown down at Danville, near 
high sea; the inner breakwater was completely submerged. this city; five persons were killed and _ several seriously 
Trees, signs, etc., suffered from the gale. Navigation was wounded. Small grain, which was ready for harvesting, was 
entirely suspended during the early part of the 28th. considerably injured by the heavy rain and high wind. Wis- 
29-30th. Michigan—Detroit: a heavy rain began 9.50 consin.—Milwaukee: a gale from the northeast began 8.15 
a. m., 29th, and continued steadily during the night and fol- a. m., 30th, and ended 2.15 a. m., 31st; maximum velocity of 
lowing day. A gale set in 7.18 a. m., 30th, and ended 8.51 the wind forty-two miles from the northeast at 12.05 p. m., 
p.m.,Same day; maximum velocity of the wind, thirty-two 30th. It is reported that the storm was very severe on Lake 
miles per hour from the northeast, at 3 p.m. The heavy rain Michigan; a large number of vessels having sprung a leak, lost 
caused considerable damage to buildings in course of erection, deck loads, and suffered other minor mishaps. 
and several squares of the cedar paving was loosened and ren- SOth=-Sist. South Carolina.—Charleston: brisk to high 
dered useless. The traffic in the streets was seriously impeded southerly winds prevailed all day, 30th, and continued until 
and business generally suspended. Reports from all over the the early part of the following day; maximum velocity of the 
state show that the heavy rain during these days caused great wind thirty-six miles per hour from the south at 5.40 p. m. 
damage to crops. 30th. A similar velocity from the southeast was also recorded 
80th. Kansas.—Topeka: a storm began at 4.45 p. m. in at 3.40 a. m., 31st. The steamer “Pilot Boy,” and the pilot 
the eastern part of Marion county, and travelled due east until | boat ““Charleston,” were blown ashore during the gale; they 
within two miles of Clements, Chase Co., thence it passed sustained but slight injury. 


INLAND NAVIGATION. 


STAGE OF WATER IN RIVERS AND HARBORS. | Erie Canal.—Rochester, N. Y.: the canal was opened to 
The following table shows the danger-points at the various 2avigation for the season on the Ist. 
stations; the highest and lowest water for May, 1889, with FLOODS. 


the dates of occurrence and the monthly ranges : 4 A report, from of = 
i i above low-water k, May, 1889 (in feet and tenths) floods of May 30th, 31st, and June Ist, in districts of the Middle 
Atlantic states and upper Ohio valley, is published in this 


(£5 | Highest water. | Lowest water. is ; issue of the Review. The following reports refer to floods 
Stations. siz | rT 2 noted during the month in other sections of the country: 

: aa Date. Height. Date. Height. =~ Kansas City, Mo.: at 3.30 a. m., 19th, two spans, each 120 
| | feet long, of the N eS ee Company’s bridge, over 
: cre .o the Kaw River, upon which the thirty-six-inch water main 
that supplies the city with water is supported, was washed 
Rock, Ark...) 23.0 is 6:3 aWay by the pressure of the high water and the jamming of 

|....... 23/ Atiftwood. Damage estimated at $20,000. | 
Nebr......., 18-0 344 64 Chillicothe, Livingston Co., Mo., 21st: the Grand River, 
21.0 29,30 | 10.6 se, 7° 2? near this place, is greatly swollen, and the bottoms are flooded. 

Misisipy River > | Great damage and some loss of life is reported. All the ferry- 
Wis... ani 26 28) boats have been washed away, and the bridges cannot be 
Dubuque, .... 16-0 go} 7-4 | 2-6 approached.— Union Advertiser, Rochester, N. Y., May 21st. 
lows.....| 14.0 &2 Littleton, Grafton Co., N. H., 22d: the heavy rains of the 
or past two nights caused the upper reservoir of the Littleton 
Memphis, Tenn... 34-0 1| 16-3 21,22, 10) 63 Water and Electric Light Company to burst last night. The 
25,26,28| ‘£8 | Teservoir covered about eight acres, and the great body of water 
‘came down Palmer brook, gullying it into alarge river bed, up- 
Pukersburg, W.Va. 38-0 2) 14-0 22,23, §8  &2 rooting trees, and piling updebris. Two bridges and one barn 
were demolished, a dwelling seriously damaged, and the fields 

Cumberland River: along the brook were flooded.— Rochester, N. Y., Herald, May 23d. 
Tenn ...| 40.0 252829) 34) Albany, N. Y., 24th: the recent rains have caused the 
eee rene 33-0 7) 50 26,27,28 | 27 3 creeks along the Delaware and Hudson railroad to overflow 
Pittsburgh, Pa... 29-0 1} 10.8 1o| 37) 7-2|/and flood the lands from Smith’s Basin, Washington Co., to 
68| 30, Whitehall, same county. Considerable damage has been done 
Wilanette iver: to crops. Business on the Champlain canal has been sus- 
Oregon ..| 15-0 pended on account of the high water in the canal.— New Lon- 

*13 days missing. don, Conn., Telegraph, May 25. 

Mississippi River.—Vicksburg, Miss.,26th: this morning the| Topeka, Kans., 27th: the fields on the north side of Kansas 
Mage of water in the river, 13.1 feet above low-water mark, is| River, between this place and Kansas City, are about one- 
the lowest reading in May since the opening of the Signal | third under water from the heavy rain in that section on the 
Service Station in 1872.—Report of Signal Service observer. 23d. Houses and barns were observed standing on minia- 
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ture islands, wagon roads were under water, with nothing 
page the roadway except the tops of fences on either 
side. 

Chattan , Tenn.: rain began 2.37 a. m. and ended 9.35 
a. m., 30th, falling at times very heavily; 2.55 inches fell in 
less than seven hours. The sewers were inadequate to carry 


off the water, and the city was flooded in various places toa 
depth of from cone to twenty-three inches. 
HIGH TIDES. 
Baltimore, Md.: considerable damage resulted from the 
high tide along the water front on the 3lst. Many of the 
wharves were submerged by water during the day. 


ATMOSPHERIC ELECTRICITY. 


AURORAS. 


On the Atlantic coast auroras were reported as far south as 
Egg Harbor City, N. J. West of the Atlantic coast auroras 
were not reported south of the fortieth parallel. The most 
notable displays occurred on the 21st, when they were ob- 
served in New Hampshire, Iowa, and Minnesota. 

The following reports have been made of the more import- 
ant displays noted: 

Duluth, Minn.: an aurora was observed from 10.35 p. m. 
2ist to 1.20 a. m. 22d. It extended from about 160° to 200° 
azimuth, and to about 25° altitude. The display was very 
faint and consisted simply of a pale whitish light. 

Saint Vincent, Minn.: an aurora consisting of a confused 
mass of light, which rose to altitude 12°, and extended from 
azimuth 145° to 220°, was observed from 11 p. m. 21st to 
12.20 a. m. 22d. 

Eastport, Me.: a faint auroral arch which rose to altitude 17°, 
and covered 90° of the horizon, from within a few degrees of 
a to northwest, was observed from 8.45 to 10.30 
p. m. 26th. 

Auroras were observed during the month as follows: 3d, 
Peking, Ill.; Cresco, Iowa. Sth, West Milan, N. H. 10th, 
13th, Grantsburgh, Wis. 18th, South Can- 


Royalston, Mass. ’ 
isteo, N. Y. -— Dysart, Iowa; Duluth and Saint Vincent, 
. Minn.; Nashua, N. H. 23d, South Canisteo, N. Y. 25th, 


Tatoosh Island, Wash. 26th, Eastport and Mayfield, Me. ; 
Royalston, Mass. 27th, South Canisteo, N.Y. 28th, Bev- 


erly, N.J. 30th, Egg Harbor City, N.J.; South Canisteo, 
N. ¥. 31st, Dysart, Iowa. 
THUNDER-STORMS. 


The more severe thunder-storms are described under ‘ Local 
storms.” Thunder-storms were reported in the greatest num- 
ber of states and territories, twenty-seven, on the 13th; in 
twenty-six on the 10th and 29th; in twenty-four on the 14th, 
20th, and 27th; in twenty-two on the 21st, 25th, and 30th; in 
twenty-one on the 26th; in from fifteen to twenty, inclusive, 
on the 11th, 12th, 17th to 20th, 22d to 24th, and 28th; in from 
ten to fourteen, inclusive, on the 1st, 7th, 9th, 15th, 16th, and 
31st; in from five to nine, inclusive, on the 2d to 6th, and 8th, 
There were no dates for which thunder-storms were not re- 
ported in one or more states or territories. 

Thunder-storms were reported on the greatest number of 
dates, twenty-nine, in Kansas; on twenty-one in Illinois; on 
twenty in lowa and Michigan; on from fifteen to nineteen, in- 
elusive, in Minnesota, Missouri, North Carolina, Ohio, Penn- 
sylvania, and Texas; on from ten to fourteen, inclusive, in 
Alabama, California, Dakota, District of Columbia, Indiana, 
Indian Ter., Louisiana, Maryland, Massachusetts, Nebraska, 
New York, South Carolina, Tennessee, Virginia, and Wis- 
consin; on from five to nine, inclusive, in Arkansas, Colorado, 
Florida, Georgia, Kentucky, Mississippi, Montana, Nevada, 
New Jersey, Oregon, Washington, West Virginia, and Ver- 
mont. There were no states or territories in which thunder- 
storms were not reported for one or more dates. 


MISCELLANEOUS PHENOMENA. 


PRAIRIE FIRES. 


Prairie fires were reported during the month as follows: New 
England City, Dak., and Saint Vincent, Minn., 3d; Saint 
Cloud, Minn., 7th; Fort Sill, Ind. T., 11th. 


FOREST FIRES. 


Duluth, Minn., 7th: destructive forest fires are still raging 
in all directions, but in many localities they have burned 
themselves out. They have attacked the heavy pine woods in 
many places, and the loss of timber will be very large. Sev- 
eral hundred thousand ties, and thousands of cords of wood 
have been burned. Numerous buildings, hay, meadows, crops, 
and bridges have been burned in the western part of the 
county. Farmers and mill men in the country are fighting the 
fires. The air in the city is filled with smoke.—COhicago, IU., 
Tribune, May 7. 

La Crosse, Wis.: extensive forest fires prevailed in the north- 
ern part of the state on the 4th, 5th, and 6th, and owing to 
the dry weather the fires burned fiercely. Railroad men arriv- 
ing over the Omaha road on the 4th report that the forest 
from Ashland to Clear Lake, one hundred and fifty miles, is 
ablaze. Many thousands of ties have been destroyed and 
some towns endangered. On the Fond du Lac Indian reser- 
vation $50,000 worth of logs and skids were burned. The 
heavy rain which fell on the 7th in the northern section of the 
state, partially extinguished the fires. 

Mason City, Cerro Gordo Oo., Iowa, 8th: destructive fires 
have been burning in the woods between Plymouth and Rock 
Falls, this county, since the evening of the 4th. So far the 


farmers have been able to save their homes.— Union and Ad- 
vertiser, Rochester, N. Y., May 8. 

Newburgh, Orange Co., N. Y., 8th: forest fires are burning 
in the Shallangunk Mountains and in the Catskills; also in 
the highlands below this city, and on the Fishkill Mountains. 
Passengers on the New York and New England road state 
that the fires are burning on the mountains in that vicinity and 
on the state line. A large amount of wood land has been seri- 
ously damaged. The fires are reported to be on the increase in 
all directions.— Democrat and Chronicle, Rochester, N. Y., May9. 

Michigan: reports from various points in the upper penit- 
sula show that severe forest fires have been in progress in that 
section since about the 5th; fences, cord wood, shingles, posts, 
and standing timber have been consumed. It is estimated 
that half a million feet of logs have been burned, the crops 
ruined in many localities, and a large number of buildings de- 
stroyed. Reports also show that destructive fires were general 
at about the same time in the northern portion of the state 
and in Ottawa, Muskegon, Midland, Clare, Gladwin, and 
Osceola counties, in the middle portion; in Lenawee county, 
in the southeastern, and Allegan county in the southwestem 
portion of the state. The light rain in the upper peninsulaon 
the 8th, and in the southern half of the state on the 10th, and 
the general rain throughout the state from the 15th to the 224 
extinguished the fires. 

Custer City, McKean Oo., Pa., 8th: a fierce forest fire has 
been raging about the Moody tract, five miles south of this 
place, all day. The tractis one of the most valuable oil prop- 
erties in this county, and a large number of rigs and 
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tanks of oil are reported destroyed. A big forest fire is in 

in the lumber woods near Kane, this county, and is 
working its way rapidly towards Porter station. There are 
fires on all sides of here, and another large one is plainly seen 
to the northwest .— Chicago, Ill., Tribune, May 9. 

Alachua, Alachua Co., Fla., 31st: the forest fire which has 
been raging in this section has done considerable damage to 
fences.— The (Savannah, Ga.,) Morning News, June 2. 

Forest fires were also reported as follows: Fort Apache, 
Ariz., 6th, 12th, 18th, 24th, 31st; Green Bay, Wis., 6th. 


HALOS. 


Solar halos were most frequently reported in Michigan, where 
they were noted on twenty-two days; in New York on twenty 
days; in Ohio on seventeen days; in California, Illinois, 
Nevada, Tennessee, and Washington Territory on from ten to 
fifteen days; in Dakota, Indiana, Iowa, Kansas, Massachu- 
setts, Minnesota, Oregon, Pennsylvania, South Carolina, 
Texas, and Wisconsin on from five to nine days; in Arizona, 
Arkansas, Florida, Georgia, [daho, Indian Territory, Ken- 

ky, Maine, Maryland, Mississippi, Missouri, Montana, Ne- 
ake, North Carolina, Utah, Virginia, and Vermont on from 
one to four days. In states and territories other than those 
named no solar halos were reported. They were noted in the 
test number of states and territories, sixteen, on the 1st; 
in fourteen ou the 30th; in twelve on the 22d; in eleven on the 
26th; in from five to ten on the 3d to 9th, 11th to 20th, 23d, 24th, 
26th to 29th, and 3lst. There were no days for which solar 
halos were not reported in one or more states or territories. 

Oswego, N. Y.: a partial solar halo of 22° radius was ob- 
served at 8 a. m.; it became complete about 8.45 a. m., and was 
visible until 2.40 p.m. At 9.15 a. m. an elongated ellipse, 
covering about 92° of the horizon, appeared; the southern 
half mostly within the lower half of the halo, its upper edge 
directly over the sun. At this time a contact arch was ob- 
served below, and another arch below and to the left of the 
halo; an arch of greater diameter and altitude was also seen 
inthe west. The circle and arches showed a fair amount of 
color, while the ellipse was faint. At 9.30 a. m. the halo was 
double on its north and south sides, and the ellipse at its 
northern extremity; the contact arch had disappeared. The 
display was brightest and best defined at 9.25 a. m., the ellipse 
becoming brilliant and well defined. 

Lunar halos were most frequently reported in Ohio, where 
they were noted on twelve dates; in Illinois, Indiana, Iowa, 
Louisiana, Missouri, Tennessee, and Virginia on from five to 
ten dates ; in Alabama, California, Colorado, Dakota, Florida, 
Georgia, Idaho, Kansas, Kentucky, Maine, Maryland, Massa- 
chusetts, Minnesota, Mississippi, Montana, Nebraska, Nevada, 
New Jersey, New York, North Carolina, Pennsylvania, Rhode 
Island, South Carolina, Texas, and Wisconsin on from one to 
four dates. In states and territories other than those named 
no lunar halos were reported. They were reported in the 
ores number of states ang territories, fourteen, on the 9th; 

thirteen on the 10th and 11th; in twelve on the 7th and 
12th; in from five to ten on the 5th, 6th, 8th, 13th, and 14th; 


‘in from one to four on the 3d, 4th, 15th to 17th, 20th, 27th, 


2th, and 30th. For dates other than those given no lunar 
halos were reported. 
METEORS. 

The distribution of meteors, by dates, was as follows: Ist, 
Villa City, Fla.; 3d, Whipple Barracks, Ariz.; 7th, Nash- 
ville, Tenn. ; 9th, Saint Louis, Mo.; 11th, Wheeling, W. Va.; 
2th, Wedgwood, N. Y., Jefferson, Ohio; 17th, Whipple Bar- 
tacks, Ariz.; 18th, Villa City, Fla., Nashua, N. H.; 22d, Au- 
burn, Ala.; 23d, Point Peter, Ga., East Portland, Oregon; 
4th, Auburn, Ala., Yellow Springs, Ohio; 25th, Kissimee, 
Fla.; 26th, Villa City, Fla.; 31st, Fort Smith, Ark. 

The following are descriptions of the more notable meteoric 
displays reported: Whipple Barracks, Ariz., 3d: two meteors 
Were observed in the evening. The first was clear and dis- 
finet; was seen at altitude 70° and azimuth 105°; traveled 


about 20° in a northwesterly direction and disappeared. The 
second was observed at midnight in about altitude 60°, and 
azimuth 75°, and passed about 25° in a northerly direction. 
This meteor was very brilliant and left an illuminated path 
which was visible for about five seconds. 

Saint Louis, Mo.: a meteor of large size is reported to have 

d across the sky from northwest to southeast at 5.25 p. 
m., 9th. The meteor left a crimson light in its path for about 
half of its passage. 

Wheeling, W. Va.: a large meteor fell near Addison, Web- 
ster Co., on the 11th. It was about five feet in diameter, and 
was first seen over the mountain north of the village. It passed 
through the air in a semi-circle, with a loud whizzing sound, and 
buried itself in the ground near Cogar’s Mill, the fall jarring 
the earth for a radius of two or three miles. It had the ap- 
pearance of a ball of fire, lighting up the sky for miles around.— 
The (Nashville, Tenn.,) Examiner. 

Auburn, Lee Co., Ala.: during the month two large me- 
teors were observed. One was observed at 10 p .m., 22d. It 
appeared at an altitude of about 80°, and moved from north- 
east to south. The meteor was accompanied by a hissing 
noise, which became louder, and finally ended in an explosion, 
bursting into several pieces. The other one was observed at 
7.55 p. m., 24th, in about altitude 70° and moved in a north- 
easterly direction.— Report by A. St. C. Dunstan to the Alabama 
State Weather Service. 

Fort Smith, Ark., 31st: a brilliant meteor passed across the 
sky from northeast to southwest and exploded when about 
30° above the southwestern horizon. Its path was indicated 
by a sheen of white light which lasted several seconds after 
the passage of the meteor. 


MIRAGE. 


San Diego, Cal., 29th: a mirage was observed in the south- 
west atl p.m. The Coronado Hotel and grounds and the 
Point Loma light-house and out-buildings were plainly seen. 

Palmyra, Wayne Co., N. Y., Ist: a distinct mirage was ob- 
served off Lake Ontario at 10 a.m. but faded rapidly away. 
It was again seen at 2.30 p. m. and remained visible for about 
thirty minutes. The shores of Canada could be seen with the 
naked eye, and with a glass a vessel and white-cap waves 
could be plainly distinguished.— Democrat and Chronicle, Roch- 
ester, N. Y., May 2. 

Mirage were observed at Webster, Dak., on the Ist, 2d, 3d, 
9th, 10th, 13th, 21st, 23d, 27th to 30th. 


SAND STORMS. 


Salt Lake City, Utah: a sand storm, the severest experi- 
enced here for years, occurred the afternoon of the 5th. The 
wind attained a maximum velocity of thirty-six miles per hour 
and the sand in the atmosphere was, at times, so dense that 
objects across the street could not be distinguished. 

Harrisburg, Pa., 10th: a terrific wind and sand storm began 
4.10 p. m. and lasted about twenty minutes, the sand and dust 
being so thick that they obstructed the view across the street. 
Sand storms were also reported as follows: Fresno, Cal., 2d, 
5th, 14th; San Carlos, Ariz., 5th to 8th, 14th, 15th; Concordia, 
Kans., 6th; Wilcox, Ariz., 7th, 8th, 15th, 16th, 22d, 23d, 24th ; 
Yuma, Ariz., 8th, 15th, 16th; Holbrook, Ariz., 15th. 


DROUGHT. 


Protracted droughts, resulting in serious damage to crops, 
were reported in sections of the Southern States. 

Salt Lake City, Utah: southward from Utah county the 
country never looked drier than at the present time. In the 
south end of San Pete Valley the stream from which Gunnison 
receives its water supply is nearly invisible, the channel being 
dry under the bridge at that town. In Sevier Valley the sita- 
ation is the same.—Salt Lake, Utah, Evening News, May 3. 

The drought which was becoming severe in the southern 
half of Michigan was broken on the 10th by light, well-dis- 
tributed showers.— Report of the Michigan State Weather Service. 


Key West, Fla., 13th: since April 4th there has been no 
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material rainfall in this section, and the want of drinking 
water is beginning to be felt. 

Fernandina, Nassau Co., Fla.: nearly a month has passed 
since any rain fell at this place. The growing crops have been 
damaged, the cisterns are dry, and the shade trees are droop- 
ing.— The (Savannah, Ga.,) Morning News, May 20. 

Wainright, Charlton Co., Ga., 24th: the drought is having 
a damaging effect upon the growing crops. Gardens are 
ruined and vegetation in some places is parched and dry.— 

The (Savannah, Ga.,) Morning News, May 25. 

Memphis, Tenn.: the drought which has prevailed in this 
section since the Ist of the month was broken on the 25th. 

Convent, Saint James Parish, La.: no rain fell from the Ist 
to the 28th, when a storm occurred in the lower half of the 

rish. The dry weather and the low stage of the Mississippi 
River have proved very unfavorable, especially to the rice crop, 
over six thousand acres of which have been abandoned.—Re- 
port of Prof. F. Greene to the Louisiana State Weather Service. 

Hammock, Alachua Co., Fla., 29th: owing to a searcity of 
rain there is a heavy loss in the vegetable crop. Sixty-five 
per cent. will not more than cover the damage. It is about 
seven weeks since rain fell. The drought has caused a dis- 
continuance of shipping of northern winter cabbage.—The 
(Savannah, Ga.,) Morning News, May 30. 

Montgomery, Ala.: crops are suffering severely from drought, 
and small streams are drying up. A beneficent rain fell on 
the 29th and 30th, breaking the drought. 

Charlotte, N. C.: farmers report that the crops are drying 
up and that cotton is rotting in the ground. The heavy rain 
on the 30th broke the drought. 

Hammond, Tangipahoa Parish, La.: excepting 0.03 inch of 
rain which fell on May 25th, there has been no rain since 
April 13th to May 29th, when 0.13 inch fell.— Report of Mr. 

W. A. Reed to the Louisiana State Weather Service. 

Chattanooga, Tenn.: the protracted drought has been very 
disastrous to crops. The strawberry crop is seriously dam- 
aged, and little or no garden produce has been raised. Heavy 
rain fell on the 29th and 30th, breaking the drought. 

Savannah, Ga.: a severe drought prevailed from the 1st to 
the 30th, doing much injury to crops on truck farms. Total 
precipitation for the month, 0.35 inch; this is the least on 
record for May at this station since 1871. 

Augusta, Ga.: all crops in this section are suffering from the 
prevailing dry weather. The rain on the 30th, 0.81 inch, was 
the first rain of any consequence since the 1st of the month. 

Fort Apache, Ariz., 31st: no rain has fallen since April 
10th, and the drought is severely felt in this section. 

Clinton, East Feliciana Parish, La., 3lst: the month has 
been unusually dry. The rain of the 29th did not extend all 
over the parish, and the southern and southwestern portions 
are in need of rain. Grasshoppers are reported as doing some 
damage to cotton.—Report of Mr. J. A. White, jr., to the 
Louisiana State Weather Service. 

Cedar Keys, Fla., 31st: the almost entire absence of rain- 
fall during the month has severely embarrassed the farming 
interest in this section; cisterns in the city are dry. Records 
show that the least rainfall in May since the opening of the 
Signal Service station at this point in 1879 was 0.71, in 1886. 

University, Miss., 31st: crops suffered severely from drought 
during the month, until the 25th; after that date rain occurred, 
breaking the drought. 

Cameron, Cameron Parish, La., 31st: the unusual dryness 
during the month has damaged vegetation, and has been very 
unfavorable to the farming interests. The early corn is a fail- 
ure, and the usual area of late corn has not been planted.—Re- 
port of Hon. 8. P. Henry to the Lowisiana State Weather Service. 

Grand Coteau, Saint Landry Parish, La., 31st: the total 
rainfall since February 1st has been but 8.06 inches, of which 
0.21 fell during the present month; the average for the same. 
period of former years is 24.60 inches. As a consequence of 
the prevailing drought cotton rises slowly, and those who are 


late have not been able to plant. Cisterns commence to fail, 


the bayous and ponds are dry, and the cattle suffer on the 
prairie, where the grass is parched. Report of Rev. 0. M. 
Widman, 8S. J., to the Louisiana State Weather Service. 
SUN SPOTS. 
Haverford College Observatory, Pa. (observed by Mr. H, Vy, 
Gummere): 
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Mr. John W. James, Riley, McHenry Co., Ill.: one group 
of four or five spots was observed on east edge of sun, 6th; 
vanished between 8th and 10th. No others seen during the 
rest of the month. Mr. OC. E. Bozzell, Leaf River, Ogle Oo., 
Ill., May 5th: a group of spots, surrounded by prominent 
facule, appeared by rotation on east limb, south of equator. 
This group was in a constant state of change, and disap- 
peared on the 9th. Mr. M. A. Veeder, Lyons, Wayne Co., N. 
Y., May 19th: western facule disappeared by rotation; ex- 
tensive facule, eastern quadrant; 20th and 21st, no observa- 
tion taken. 22d to 25th, inclusive, facule only—not bright. 
26th to 30th, inclusive, observation poor, facule only. 31st, 
no observation. 

SHOWER OF FISHES. 

Wichita, Kans.: during a thunder-storm which occurred 
the afternoon of the 10th a shower of fishes, from one to four 
inches long, fell at the Burton Car Works, four miles north of 
this city. They covered the ground in thousands. One, 
brought to police headquarters, was asmall catfish about three 
and three-fourths inches long, such as abound in the streams 
hereabouts.— Report of Signal Service observer. 

RAIN FROM CLOUDLESS SKY. 

Portland, Oregon, 4th: at 2.10 a. m. rain fell for five minutes 
in small fine drops, with a perfectly clear sky, and wind blow- 
ing at the rate of about one mile per hour.—Report of Signal 


Service observer. 
VERIFICATIONS. 


The percentages of the official forecasts of the Signal Ser- 


vice for May, 1889, were not completed in time to be published 
in this issue of the REVIEW. 


Percent local verificati. weather and tem J 


States. Es States. 

68.8 65-5 83.1 7 
81.6 | New | 77-4 2 
87.0 84-0 North Carolina ............. 
Louisiana ( Northern)........ | 81.¢ ° 
Louisiana (Southern)........ 83-0 87.0 
Michigan 72-5 71-8 South 85 
1-0 | 79-0 Tennessee.. 88-7 | 86 
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[ Temperature in degrees Fahrenheit ; precipitation, including melted snow, in inches and hundredths. } 
The following extracts are republished from reports for May, 1889, of the directors of the various state weather services: 


ALABAMA. 
SUMMARY. 


.—The cool periods of the month were the 4th, 23d, and 31st. 
The last date was unusually cool for the season, producing in many sections a 
slight frost, but this frost was so slight that little damage was done to tender 
tation. The average temperature during the month was 3.8 below nor- 
~ Monthly mean, 69.5; highest monthly mean, 79, at Union Springs ; 
jowest monthly mean, 63, at Valley Head; maximum, 95, at Elkmont, 9th ; 
minimum, 37, at Elkmont, 23d ; range for state, 58; greatest local monthly 
, 58, at Elkmont ; least local monthly range, 34, at Union Springs. 
ag itation.—The month has been exceedingly dry, but little rain falling 
before the close of the month. On the 13th a slight precipitation occurred, 
ced by the effects of the low wave that passed across the middle part of 
United States. The heaviest precipitation was developed on the 29th and 
$0th, when an excellent fall of rain occurred, producing a fine effect upon the 
suffering crops. The average precipitation for the month was small, being | 
9.23 below the normal. hes for the state, 1.95; greatest, 4.64, at New 
Market ; least, 0.05, at Bermuda. 
Wind.—Prevailing direction, northwest.—P. H. Mell, Signal Corps, Au- 
burn, director. 


ARKANSAS. 
SUMMARY, 

—Monthly mean, 68.1 ; highest monthly mean, 74.0, at Wash- 
ington ; lowest monthly mean, 61.9, at Dallas and Heber ; maximum, 93, at 
Helena, 17th-18th ; minimum, 34, at Melbourne, 3d; range for state, 59 ; 

st local monthly range, 60, at Lead Hill ; least local monthly range, 39, 
at Alexander. 

Precipitation.—Ave for the state, 2.86; greatest, 5.81, at Melbourne ; 

0.91, at El Dorado.—Prof. John C. Branner, Little Rock, director; 
W. U. Simons, Sergeant, Signal Corps, assistant. 
ILLINOIS. 
SUMMARY. 

Temperature.—Monthly mean, 61.0; maximum, 94, 9th, 10th, and 11th; 
minimum, 26, 2d; mean of maximum, 90.4; mean of minimum, 35.2; 
monthly mean of maximum and minimum, 62.8. 

Precipitation.—Average monthly for the state, 4.98. 

Wind.—Prevailing direction, southwest.—John Craig, Sergeant, Signal 
Corps, Springfield. in charge. 


INDIANA. 
SUMMARY. 


ington; lowest monthly mean, 51.1, at Fayette; maximum, 92, 9th, at Wash- 
ington and at Glenwood, 8th; minimum, 26, at Wesley, Ist and 81st; range 
for state, 66; greatest local monthly range, 62, at Iowa City and Logan; least 
local monthly range, 33, at Gillett. 

ge ayer ete for the state, 4.58; greatest, 8.54, at Dunkerton; 
least, 1.95, at Wesley.—G. M. Chappel, Sergeant, Signal Corps, Des Moines, 
in charge, Iowa Weather Crop Bulletin Service. 

KANSAS. 
SUMMARY. 

Temperature.—The mean temperature for the state, 62.9, is slightly below 
the May normal. In the eastern division it is deficient, ranging from 1 below 
the normal in the northern portion to 2 below in the southern portion. In 
the central division it is about normal, while in the western it ranges from 1 
above in the southern counties to about 2 below in the northern. Highest 
monthly mean, 70.9, at Ellsworth ; lowest monthly mean, 55.3, at Grainfield; 
maximum, 100, at Gibson, Hugoton, and Offerle, 22d ; minimum, 26, at Con- 
cordia, 3d ; range for state, 74 ; greatest local monthly range, 72, at Gibson ; 
least local monthly range, 42, at Sedan ; greatest daily range, 52, at Gibson, 
22d ; least daily range, 2, 17th, at Seneca. 

Precipitation.—The average precipitation over the state is 5.48, and is ex- 
cessive. The largest excess extends diagonally across the state from the 
northwest to the southeast, culminating in McPherson and Coffey counties, 
where it reaches the decidedly unusual amount of 11.00 and 12.00, respec- 
tively. Northeastward from this belt the rainfall diminishes, being 5.00 and 
6,00 in Franklin and Shawnee counties, respectively ; it then rapidly increases 
to 9.00 and upwards in Johnson and Leavenworth. Another decided excess 
occurs in Chautauqua, where 11.00 fell. Southwest of the ‘‘ excess belt ’’ the 
excess rapidly changes to a deficiency, which culminates in the extreme south- 
western counties, where less than 1.00 fell during the month. During the 
month a greater part of the rain fell on the 10th, 11th, 12th, 23d, 24th, and 
28th. Greatest, 12.14, at Lebo; least, 0.20, at Hugoton. 

Wind.—Prevailing direction, south.—Prof. J. T. Lovewell, Topeka, di- 
rector; T. B. Jennings, Sergeant, Signal Corps, assistant. 

KENTUCKY. 
SUMMARY. 


Temperature.—The mean temperature of the state, as deduced from the tri- 
daily observations, was 63.6, and from the average of the maximum and mini- 
mum temperatures, 63.8 These figures indicate a deficiency of about 2 less 
than the normal. Highest temperature, 94.4, at Frankfort, 10th; lowest, 28, 
at Shelbyville, 4th; greatest monthly range, 63.4, at Frankfort; least, 45, at 
Ashland and Franklin. : 


Temperature.—May, 1889, was, in general, a cool month, resembling that 
month in 1888, 1885, and 1883. The mean temperature was 3.9 below the | 
pormal for eighteen years, and 1.4 below that of seven years. The range in 
temperature was large, the mean daily range being 20. Periods of exces- | 
sively high temperature occurred from the 7th to 11th, with the maximum | 
temperature 90, and slightly higher, at nearly all stations on the 9th and 10th, | 
and from the 16th to 18th. Very cool weather prevailed from the Ist to 3d, | 
Qist to 23d, and 29th to 31st. Moderate hoar frost formed from the Ist to | 
6th at many stations in the southern part of the state, and ice formed in some | 
localities of that section on the 2d and 3d, and in the central portion, 23d. 
Monthly mean, 60.7; highest monthly mean, 64.8, at Jeffersonville; lowest | 
monthly mean, 57.3, at Columbia City; maximum, 93, at La Fayette, 10th; | 
minimum, 25, at Delphi, 3d; range for state, 68; greatest local monthly range, 
64, at New Providence; least local monthly range; 45, at Butlerville. 

Precipitation.—The rains on the 29th and 30th were quite heavy and con- 
tinuous in the central portion of the state. The amount of precipitation for | 
the month is, with few exceptions, from 1.00 to 3.00 above the normal; the 
average precipitation for the state is 1.28 above the normal. The greatest 
amount fell in the northern portion, and the least in the southern, but that 
the rainfall was not equally distributed in various localities is indicated by the 
comparatively small amounts measured, and deficiencies at Worthington and | 

d, the one in the southern, the other in the central, portion. Average | 
for the state, 5.50; greatest, 7.25, at Delphi; least, 2.90, at Worthington. The 
drought which preceded the month was ended, at most stations, by moderate 
rains on the Lith and 12th, and from the 19th it rained nearly every day, and in 
the latter part of the month was accompanied by exceptionally cool temperature. 

Wind.—Prevailing direction, toniedivet H. A. Huston, La Fayette, 

; C. F. R. Wappenhans, Sergeant, Signal Corps, assistant. 

IOWA WEATHER CROP BULLETIN SERVICE. 

The month was generally favorable to crops throughout the state, the tem- 
perature being slightly above and the rainfall nearly normal. Frost was re- 
ported on the mornings of the Ist, 2d, 3d, 21st, 22d, and from the 28th to the 
ist. The resultant damage, however, was not extensive; corn and potatoes on 

ground were injured to some extent, and some of the more tender garden 
vegetables were Killed. 
SUMMARY. 


Temperature.—Monthly mean, 59.1; highest monthly mean, 64.9, at Wash- 


Precipitation.—The average rainfall for the state, 4.03, is very slightly in 
excess of the normal. Greatest amount, 5.44, at Franklin; least, 2.46, at 
Falmouth. The rain was very unevenly distributed throughout the month; 
none at all was recorded up to the 10th, and from that date the showers were 
very light and scattering. On the 30th and 31st, tremendous rains fell in all 
parts of the state; the average amount for those two days probably exceeding 
3.00. This largely reduced the existing deficiency, but at the central station 
on June 1st more than 8.00 was still required to bring the rainfall to the nor- 
mal amount since January Ist. 

Wind.—Prevailing direction, southwest.—Dr. E. A. Grant, Louisville, 
director; Frank Burke, Sergeant, Signal Corps, assistant. 

LOUISIANA. 

The month was characterized by a greatiy deficient rainfall, the least on 
record for the month for the state; absence of rainy days; low temperature 
in the earlier and latter parts of the month, and a warm and dry period from 
the 5th to the 28th. The dates of general rains in the northern portions of 
the state were the Ist, 13th, 18th, and 29th. 

SUMMARY, 


Temperature.—Monthly mean, 72.2; highest monthly mean, 75.2, at Cam- 
eron; lowest monthly mean, 68.0, at Donaldsville; maximum, 101, at Cam- 
eron, 27th; minimum, 40, at Lake Providence, 3d; range for the state, 61; 

eatest local monthly range, 55, at Clinton; least local monthly range, 25, at 

ort Eads; mean daily range, 24.1. 

Precipitation.—Average for the state, 1.04 ; for the northern section, 1.62; 
southern section, 0.66; greatest local monthly rainfall, 3.11, at Coushatta; 
least, 0.06, at Baton Rouge; greatest daily rainfall, 1.88, at Shreveport, 18th. 

Wind.—Prevailing direction, south.—R. E. Kerkam, Sergeant, Signal 
Corps, New Orleans, in charge. 

MICHIGAN. 


The most remarkable feature of the month was the storm of the 29th-30th. 
This storm, which was central over the state on the 30th, was accompanied by 
heavy rain, and on the morning of the 30th by snow. _The rainfall averaged 
over 3.00 for the south half of the state for the two days, many stations re- 
porting a fall of over 2.50 in twenty-four hours. 

SUMMARY. 


Temperature.—The mean temperature for the month, 54.0, is 2.6 below the 
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normal of fourteen years. Highest monthly mean, 58.5, at Marshall; lowest 
monthly mean, 46.5, at Calumet; maximum, 93, at Gladwin, 18th; minimum, 
20, at Bellaire, 28th, range for the state, 73; greatest local monthly range, 
72, at Gladwin; least local monthly range, 46, at Fremont; greatest daily 
range, 53, at Evart, 12th; least daily range, 2, 29th, at Mottville. 

Precipitation.—The average precipitation, 4.08, is 0.68 above the average 
of fourteen years; greatest, 7.32, at Standish; least, 1.16, at Marquette. 

Tind.—Prevailing directions, southwest and northwest.—N. B. Conger, 
Sergeant, Signal Corps, Lansing, director. 
MINNESOTA. 


In the northwestern part of the state the monthly mean temperature coin. 
cided with the normal, in the western-central portion there was a deficiency of 
1, and in the southern and southeastern counties the month was from 3 to 4 
cooler than usual. Along Lake Superior the temperature was slightly in 
excess. The frosts from the 28th to 3lst damaged potatoes and other vege- 
tables, and cut or hindered the growth of corn. There was only about 60 per 
cent. of the usual precipitation for the season. The rains, however, were 
beneficial and timely. me of the local deficiencies are as follows: Saint 
Paul and Minneapolis, 14 per cent.; La Crosse, Wis., 28; Moorhead, 41; 
Duluth, 46; and Saint Vincent, 71. 

SUMMARY. 


Temperature.—Monthly mean, 54.2; highest monthly mean, 57.6, at Red 
Wing; lowest monthly mean, 46.3, at Pokegama Falls; maximum, 88, at 
Morris, 6th; minimum, 17, at Pokegama Falls, 28th; range for state, 71; 
greatest local monthly range, 67, at Moorhead; least local monthly range, 43, 
at Minneapolis; greatest daily range, 47, at Saint, Vincent, 3d; least daily 
range, 4, at Duluth, 14th. : 

ecipitation.—Average for the state 1.95; greatest, 3.06, at Minneapolis; 
least, 0.81, at Saint Vincent.. 


Wind.—Prevailing direction, northwest. — Prof. W. W. Payne, Northfield, 
director; John Healy, Private, Signal Corps, Saint Paul, assistant. 
MISSISSIPPI. 
SUMMARY. 


Tem re.—Duriag the first three days of the month the mean temper- 
ature throughout the state was between 58 and 60, the maximum and mini- 
mum being about 70 and 50. After the 3d the mean temperature remained 
nearly 73, until the 16th, when there was a rise to 80, succeeded by a fall to 
68, on the 21st, and then an average mean of 74, until the 30th. n the 31st 
the mean throughout the state was about 55. The mean temperature for the 
state was 70, the normal being 72.3. The local daily range of temperature 
was never less than 10, and generally between 18 and 28. The mean maxi- 
mum temperature for the state was 82.6, and the mean minimum, 57.9. Re- 
markably slow changes in temperature occurred except at the very last of the 
month. Many stations report the same mean temperature on the 3d, 4th, 
Sth, 9th, 10th, 19th, 26th and 27th. Light frost was reported at some sta- 
tions in the northern part of the state on the 2d, 3d and 4th, and generally in 
the central and northern parts on the 31st. No damage resulted. 

Precipitation.—The average rainfall for the state was 1.31, the normal 
being 4.15. The rains were badly distributed, varying in quantity from 4.03, 
at Greenville, to 0.45, at Waynesborough. At nearly all stations the defi- 
ciency was seriously felt in delaying the growth of crops. The deficiency for 
the month is 2.84, and for the year, 11.70 throughout the state. Long records 
seem toshow that the May rainfall is more variable than that of any other 
month in Mississippi. Amounts less than the above fell in May, pee es 

—R. B. 


1886. No rain exceeding 1.50 in twenty-four hours was reported. 
Fulton, Signal Corps, University, director. 
MISSOURI. 
SUMMARY. 


Tem re.—The mean ny ean for May was 64.6. The highest re- 
ported in the state was 96, at Protem, and the lowest, 28, at Ozark. The 
average of maximum temperatures was 88.6, and the average of minimum 
temperatures 38, making an average range of 50.6. The highest tempera- 
tures occurred on the 6th to 10th, 15th, 16th and 23d, and the lowest on the 
Ist, 2d, 3d, 17th, 23d, 30th and 31st. 

Precipitation.—The average precipitation, 6.42, is 2.87 above the May nor- 
mal; greatest, 10.70, at Shelbina; least, 2.75, at Oak Ridge. In the state pre- 
cipitation occurred on twenty-four days. The greatest number of days of pre- 
cipitation in any one place was fifteen at Oregon.—Prof. FrancisE. ‘Nipher, 
Saint Louis, director; W. H. Hammon, Sergeant, Signal Corps, assistant. 

NEBRASKA. 
SUMMARY. 


Temperature.—The temperature of the month for southeastern Nebraska 
was 62.1, which is only slightly above the normal. There were less than the 


usual number of hot days, while there has been an almost entire absence of 


sap op weather, only slight damage to vegetation being anywhere reported 
in the state. 

Precipitation.—The rainfall for May shows considerable resemblance to 
that for April; the region of the least rainfall in both cases is in the central 
part of the state. At Ravenna the normal rainfall for the two months for 
twelve years is 6.4; for the past two months it has amounted to 3.5. At 
North Loup, where the rainfall for the past month was less than 1.00, it in- 
creased rapidly and somewhat regularly to the southeast, reaching a maxi- 


mum of nearly 8.00, at Fairbury. The northwestern part of the state has re. 
ceived about 3.00. There has not been so great a deficiency in rainy days a 
in amount of rain, except in a limited area in the central part of the state 
Prof. Goodwin D. Swezey, Crete, director; G. A. Loveland, Corporal, Sig. 
nal Corps, assistant. 

NEVADA, 


The remarkable features of the weather during the past month were the 
heavy storms of the 5th to 8th and 15th to 17th, the remainder of the month 
being attended with fine spring-like weather. The storm on the 5th, which 
was general throughout the state, is the heaviest on record for the past tep 
years, and was characterized by unusually cold weather and very heavy rajp. 
fall in all sections. 

SUMMARY. 

Temperature.—The mean temperature, 57.8, was a trifle below the ave 
The warm periods were from the 24th to the 29th; the highest temperature 
for the state, 106.0, occurring on the 28th and 29th, at El Dorado Canyon, 
There were two cold periods, from the 6th to 8th and from the 15th to I7th, 
The lowest temperature reported, 20.0, occurred at Wellington, 8th, and at 
Ruby Hill, 16th. The total range of temperature between the warmest and 
coldest stations was 86. 

Precipitation.—The rainfall throughout the state was greatly in excess of 
the average, and was particularly so in the northern pet prc, Be counties, 
The long-continued drought which threatened this section of the country for 
some time past has at last been broken; the aspect of the country hes tal 
entirely changed, and crops of all kinds have been materially improved. The 
prospects are at present more encouraging than they have been at any time 
this season.— Prof. Chas. W. Friend, Carson City, director ; H. F. Alciatore, 
Private, Signal Corps, assistant. 

NEW ENGLAND METEOROLOGICAL SOCIETY. 

The month of May, 1889, may be characterized as generally warm and 
moist, with an absence of high winds, an undue amount of fog on the coast, 
and a small number of thunder-storms. rs 

The temperature, while generally high, showed marked extremes. Read- 
ings above 90 were numerous on the 9th and 10th, and light frosts occurred 
on the 26th and 29th. The average for the month is about 2 above the normal 


SUMMARY. 


Temperature.—Monthly mean, 59.2 (103 stations); highest monthly mean, 
64.8, at Hartford; lowest monthly mean, 48.7, at Eastport; maximum, 98, at 
Westborough, 9th; minimum, 25, at Berlin Falls, 13th; range for New Eng 
land, 73; greatest local monthly range, 71, at Berlin Falls; least local mon 
range, 29, at Nantucket; greatest daily range, 55, at Berlin Falls, 13th; least 
daily range, 1, at Nantucket, 26th. The average temperature for May for & 
stations, having records for more than 10 years, is 55.6; the average for May, 
1889, is 58.5; departure, +-2.9. 

Precipitation.—Average for New England, 3.57 (132 stations); greatest, 
6.45, at Newburyport; least, 1.50, at Pomfret. The average precipitation for 
31 stations, having records for more than 10 years, is 3.54; the average for 
May, 1889, is 3.89; departure, +-0.35. 

Wind.—Prevailing direction, southwest (23 stations).—Prof. William H. 
Niles, Boston, Mass., president; Prof. Winslow Upton, Providence, R. L, 
secretary; L. G. Schultz, Sergeant, Signal Corps, assistant. 

NEW JERSEY. 
SUMMARY. 


Temperature.—The mean temperature for May, 1889, 62.3, is 2.6 above the 
average for the month, and 9.9 above the average for the corresponding month 
of 1888. The warm periods were from the 5th to 11th and 16th to 18th, i» 
clusive. The highest temperature during the month was recorded at all st 
tions on the 10th, and ranged from 87 to 94. The first four days of the month 
were the coolest, several stations reporting light, harmful frosts on these dates 
Highest monthly mean, 67.0, at Trenton; lowest monthly mean, 58.0 at At 
lantic City; maximum, 94.0, at Tenafly, 10th; minimum, 32.0, at Allaire, 24; 
range for state, 62.0; greatest local monthly range, 59.0, at Tenafly; least 
mantle range, 40.0, at Readington; greatest deily range, 46.0, at Plain 
field and Tenafly, 5th and 9th, respectively; least daily range, 1.0, at Billings 
port, Moorestown, and Oceanic, 27th. 

Precipitation.—The average precipitation for the state, 4.09, is 0% 
above the average for the month, and is 0.83 below the average for the cor 
responding month of 1888; greatest, 6.60 at Bridgeton; least, 2.43 at Newark 
Very little rain fell during the first nineteen days, during which time 

wing y were in a flourishing condition in all parts of the state. 
fast twelve days were unusually wet and unfavorable for farming operations. 

Wind.—Prevailing direction, northwest and southwest. The high winds 
during the month caused-considerable damage.— Prof. George H. Cook, Nea 
Brunswick, director; E. W. McGann, Sergeant, Signal Corps, assistam 

NEW YORK. 
SUMMARY. 

Temperature.—Highest temperature, 95, at Utica, 18th; lowest, 26, at Num 
ber Four, 4th, and at Alfred Centre, Angelica, and Arcade, 29th. Meantem 
perature for the state, 58.5. The 18th was the hottest and the 3d the coldet 
day. The temperature was generally above the ave excepting at 
where it was 0.2; Central Park, 2.9; Utica, 4.1, and Le Roy, 0.1 below. 

Precipitation.—The average precipitation for the state was 3.15, The rai 
was above the average except at Ardenia, where it was 0.94 ; Boyd's Cornet 
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! 
1.96; Buffalo, 0.29; Erie (Pa.), 0.87 ; Ithaca, 1.03 ; Le Roy, 0.20; Oswego, | Precipitation.—The tity for the state, 1.97, is 2.25 below the normal; 
1,07; Palmero, 1.47; Rochester, 0.60; Utica, 0.87, and White Plains, 1.19 | greatest, 5.64, at Florence; least, 0.45, at Beaufort; greatest daily rainfall, 
below. Snow fell at Friendship on the Ist, and at Humphrey and Middle- 4.92, at Florence, 31st. Average number of rainy days, 4.8. 

onthe 2d. The average number of days on which the precipitation) Wind.—Prevailing direction, northwest.—Hon. A. P. Butler, Columbia, 


was 0.01 or more of rain or snow was 11. | director; H. C. Seymour, Private, Signal Corps, assistant. 
Wind.—Prevailing direction, south.— Prof. E. A. Fuertes, Ithaca, direc- | TENNESSEE. 
tor; I. W. Brewer, Private, Signal Corps, assistant. - 
/ _ The month of May had several abnormal features, among which were the 
NORTH CAROLINA. _ periods of low temperature during the first week and the last two days, both 
SUMMARY. resulting in frost; the high winds which prevailed at various times during the 


Temperature.—Monthly mean, 67.8; highest monthly mean, 74.7, at Southern | month, and the heavy rainfall during the last week. The percentage of cloudi- 
Pines; lowest monthly mean, 62.2, at Hot Springs ; highest temperature, 98, ess was below the normal. 


st Southern Pines and Fayetteville, 11th ; lowest temperature, 30, at Ashe- SUMMARY. p 
ville, 4th ; range for state, 68. Temperature.—The mean temperature, 64.7, is slightly below the average 
Precipitation.—Monthly average for the state, 4.53 ; greatest monthly, 8.48, for the past seven years. The highest local monthly mean was 71.2, at Wood- 
at Weldon ; least, 2.54, at Kitty Hawk. stock, and the lowest was 60.1, at Cog Hill. The ~~ temperature ob- 
Wind.—Prevailing direction, north.—Dr. Herbert B. Battle, Raleigh, , served was 92, on the 17th at Watkins, Hohenwald, and Bolivar, and the low- 
director; H. Me P. Baldwin, Private, Signal Corps, assistant. _est was 30, on the 4th at Rogersville. This was the lowest May minimum dur- 
OHIO ing the past seven years, except that of last year which was the same, and was 
c also the same as the April minimum of last year. The highest temperature 
SUMMARY. | was generally recorded on the 10th in the eastern division, and on the 17th in 


Temperature.—The mean of the northern section was 58.7; of the middle the middle and western divisions, while the lowest was recorded generally on 
section, 60.4, and of the southern section, 61.7 ; these means are 0.4, 0.4, and | the 3d, 4th, and 3lst. The daily ranges of temperature were in excess of the 
1.2 below the for sections. The mean for the state, be- for May. 

the average for May. 1e Maximum temperature was 96 at Wapakoneta, ecipitation.—The average amount of rain uring the month was 3.80, 
ith and i msichoum, 25.6, at Wauseon, Ist. The greatest daily aan was a little foes than the May average for the past seven years. Of this amount 
50, at Logan, 9th, and the smaliest, 3.9, at Sidney, 30th. the eastern division received an average of more than 4.50, the middle division 

Precipitation. —Precipitation was general and heavy in all sections on the | about 4.00, and the western about 2.50. The larger proportion of this fell on 
lth, 18th, 14th, 19th, 20th, 22d, 27th, 29th, 30th, and 31st ; in the northern | the 25th, 29th, and 30th. The greatest rainfall occurred on the 29th and 
section on the 10th and 21st, and in the southern section on the 23d, 24th, and | 30th, when an average of nearly two inches fell throughout the state. The 
%th. Local rains Occurred in the northern and middle sections on the 12th. | rains of the Ist, 12th, 18th, 25th, 29th, and 30th were general; that of the 
About one-half the rainfall for the month fell during the last three days. | 18th was confined a to the middle and western divisions; that of the 
Snow was réported from Greenville, Upper Sandusky, Bangorville, and Fos- | 19th principally to the middle and eastern divisions, and that of the 26th to 
toria on the 22d, and hail from stations in the northern section on the 10th, the eastern division; the others were generally light, ‘local rains. The great- 
lith, and 14th ; in the middle section on the 10th, 22d, and 27th, and in the | est local monthly rainfall was 6.89, at Kingston, and the least was 1.48, at 
southern section on the 13th, 22d, and mean rainfall for month | 3.52 the also hes 
in the northern section was 3.95; in the middle section, 3.78, and in the | Kingston, which station showed the remarkable amount of 4.52 inches on the 
southern section, 3.35. The rainfall in the northern section was 0.12 above | two days—29th and 30th. 
the average. A In the middle southern the are 0.57, and | oc D. Plunket, M. D., 
0.71 below the averages for the sections. e mean for the state, 3.71, is | Nashville, director; H. C. Bate, Signa , ‘ant. 

0.38 below the average for May. The deficiency in rainfall for the year to —a 
June Ist amounts to 1.66 in the northern section ; 4.95 in the middle section, 
and6.97 in the southern section. The deficiency for the state amounts to 4.42. SUMMARY. 

Wind.—Prevailing direction, south.—Prof. B. F. Thomas, Columbus, di-| _Temperature.—The mean temperature for May was highest over the south- 
rector; Lieut. Charles E. Kilbourne, secretary; C. M. Strong, Corporal, | western portion of the state, where it rose to 75, at Brownsville, and no point 
Signal Corps, assistant. along the coast west of Galveston, where the mean is 78, reports a mean less 

’ - as far north as the thirty-third parallel. In the western portion of the state 
Silver Falls and El Paso each a mean of 73. e mean temperature 

Temperature.—The mean temperature for May, 1889, 62.0, is 1 above the | was generally from 2 to 4 below the normal over the state, except over the 
average. The warmest period of the month occurred on the 9th, and the Panhandle and the extreme western portion, where an excess of from 2 to 4 
coldest on the 2d, 4th, and 29th. Frosts were general ren gen the state on was reported. The highest temperature reported was 102, at Pecos City, 14th, 
these dates. : The highest temperatures reported were Carlisle, 96; Hollidays- | and the lowest, 34, at Silver Fails, Ist. 
burgh, Reading, Coatesville, and York, 94. The lowest temperatures were| — Precipitation.—The rainfall has been deficient over the entire state, with 
Emporium, 25; New Castle, Columbus, and Dyberry, 26. The highest mean | the exception of a strip about fifty miles wide along the coast between Colum- 
monthly temperatures were Indiana, 68.3; Annville, 66.5, and Emporium, | bia and Corpus Christi, where reports show an excess ranging from 1.00 to 
4.5. The lowest were Wellsborough, 55.1 ; Columbus, 56.0; Dyberry, 56.3. | 3.00. The greatest departure from the normal is over that section north of 

rata he average rainfall over the state during the month was | the twenty-ninth parallel and east of the ninety-eighth meridian, where the 
S91, which is an excess of over 2.00. Had it not been for the phenomenal | deficiency ranged from 2.00 to 4.00. Over that section between the ninety- 
minfall of the 31st, there would have been a deficiency in the western and | eighth meridian and the one hundred and second meridian the deficiency 
middle portions of the state. The largest totals for the month were McCon- | ranged from 1.00 to 2.50, being greatest over the east half of the Panhandle. 
aelisburgh, 12.41; Grampian Hills, 11.60; Charlesville, 11.07 ; Harrisburg, | The rainfall over that portion of the state west of the one hundred and second 


#51; Smethport, 9.21, and Selin’s Grove, 9.20. The excessive and unpre- | meridian did not exceed 0.05. General and well distributed rains fell over the 
ane gow of wer re Mer — Saar ea a at Grampian | state from the 16th to 19th, and from the 24th to 29th—S. O. Young, M. D., 
.87 ; McConnellsburgh, 7.08; Charlesville, 6.71 ; Selin’s Grove, 6.00; | Galveston. director; I. M. Cline, Sergeant Signal Corps, assistant. 
Emporium, 5.85; Smethport, 5.50; Hollidaysburgh, 5.12, and Harrisburg, 
£%. Inthe southeastern portion of the state the fall was very light on this| Meteorological record of Army Fag surgeons and voluntary observers, 
Many stations reporting less than 0.10. From the Ist to the 10th there ay, 1889. 
"a general absence of rain. From this time to the end of the month rains , 
tccarred almost daily at some stations. On the 31st the central portion of ruhbenbaity | 8 Temperature. | _ 
estate was visited by one of the greatest rainfalls and floods ever known in Stations. —y | & Stations. | 
itis country for magnitude and destructiveness. Large sections were flooded, | 
Thole towns and cities were swept away ; thousands of people drowned, and oe oe sizilsxié 
millions of dollars in ppd destroyed. It is estimated that from six to cm = 
Sgt inches of rain fell in twenty-four hours over a large area of the central Alabama. || Alabama—Cont’d. | © | 2 | © | Bus. 
Wind.—Prevailing direction, west.—Under direction of the Franklin In- | 88) Mount Willing | 45 | 
stitute, Philadelphia ; T. F. Townsend, Sergeant, Signal Co assistant, | Citronellet........ 95 42 | 71-3 | 2 New Market f....... 89 37 | 65-1 | 4-64 
in TPS; * | Columbianat...... gI 27 0.80 | 94 44 | 71-4] I-40 
charge. 2-00 Pine Applet........ 96 | 40 | 70.7 Po.03 
SOUTH CAROLINA. Decatur | | Selma. | 43. | | 
The mean temperature, 71.7, is 0.2 above the normal; eat- Fort Deposit?..... 93 42 | 71-2 1-33 | Tuscumbia (1)f...- 
tonthly mean, 74.9, at Florence; lowest monthly mean, 68.5, at Trial; | Gadsdent.........: | 92 38 | 68.7 1.60 | Tuscumbia (2) ..... gt | 32 65.8 500 
maximum, 101, at Chester, 11th; minimum, 35, at Cedar Springs, 4th, and QO | 42 | | 92 | 48 | 79-0] 123 
4 (1) T..... I 42 | <2 | O NIONCOWN . 
George's, state, local monthly range, 63, at Livingston (2)tf.... | 71-4 0-34 Valley Head t...... 
8; least local monthly range, 41, at Camden. | Mariont......sc.0.. ot | 37 | 68-3 | 037 || Wiggins....... 9% | 42 | 709) 1.57 
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Meteorological record of voluntary observers, &c.—Continued. 


Meteorological record of voluntary observers, &e.—Continued, 


Temperature. ‘Temperature. ie 
| = ‘Pabrennelt) | (Fahrenheit.) Stati | (Fahrenheit.) | 3 
z| =| 2 mix | ls | 
| | Ins. Connecticut—Cont’d. © ° ° | 
° t’d.| © | © © | Ins. | California—Cont’d, 
Killi | 6s 47-2 | | | Santa Rosa*........| 8 42 | 62.6 | 2-93 89 34 505 
Vall 0.00 Davisville*......../100 54 .6 | 1-48 | Seven Palms*....../110 | 83-7 | 0-01 ernon Contre 2628 
Antelope | 97-6 0-00 99 40 -8 | 5-81 | Shingle Springs*...| 94 40 63-0 85 59-1 
Curtis T. Dunsmuir®........| 79 | 38 -2 | 7-06 ©... 9 | 50 | 65-8 
MeDo | 75-9 | 0.00 Farmington®....... 100 50 667-4 | 1.88 | Stockton(2)*.......| 90 44 | 62-9/ 1-74 39 550) 2% 
| 38:3 | 0.26 Felton 84 40 60.0 | 4.28 | Summit *..........| 73 25 | 44-4| 6.30 Fort A. Lincoln.... 80 24 52-5 3-01 
Fort 67.2 | T. Florence *.........| 88 50 | 64.2 | 0-17 | Suisun®............, 92 | | 66-2/ 1.47 Fort Bennett ...... 87 24 | 55 
|} 0.00 8 50 69.1 | 3-29 Susanville *t....... | 36 | 58-7 | 6.26 Buford ....... 73 | 
| 65-4. 0.09 Fort Bidweil......| go 30 -7 | 1-62 | Tehachapi *........| 85 | 30 1-07 29 29 | 49-0 | 2.02 
Ma & | 0.00 Fort Gaston ....... 33 6.06 | Tehama® ........-.|104 50 | 75-6 | 0-34 3 | 33 33 0-10 
chuca *. | Fort Mason........ 47 | 58-3 | 1-98 | Tem leton ....+++| 94 | 48 | 63-1 | 2.05 ort Randall...... 95 30 1-0 | 1.97 
‘Bo | 42 | T. $0 | 72-9 | 0-60) 90 | 36 | 60-1 |..... Fort Sully ......... 26 7-7 3-22 
New River .. 42 46 | 70-3 | 1-33| | §2 | 709/075 Fort Totten .......| 82 29 -§2-8 | 0.62 
Pantano * 9 $5 | T. Georgetown}.......| 8 36 7-07 | 96 | §0 | 70-7| 1-04 | Fort Yates .... 84 23 | 52-4) 
3 0.00 Gilroy*.. 95 50 63-7 | 2.00! Tropico * ........+- | 51 | 65-8 0.00 Gallatin 82 2B. | 4765 
0-00 Girard OI 38 | 1-97 | Truckee *.......... 32 | 4-51 | 89, 32 | | 301 
| 75-0| 0.00 Glen Ellen®.....+«| 9t | 47 | 62-4 | 5-84 | 50 | 74.0 | 0-72 Kim 87° | 26 | Shea | 
| T. || 50 76-9 | 1-15 | 99 | SO | 71-0) apoleon ft. 2-45 
| Grass Valley. | Vacaville (1)®.....+| 99 50 64-9 | 2- ityty 80 20 | 50.0 | 2. 
Tevis o-oo Hollister*.. 65-1 | 1-26] Vacaville (2)*......| 97 50 | 67-4 3-04 32 48-3 | 2.27 
Ba | | Voleano Springs. 1 | 3 | 84-9 | 000 Spearfish t........ 85 34 | 260 
ros | O00 | $0 | 67-9 | 2.58| Westley *......... | $3 | 73-0 | 0-88 Spring Lake*...... 53-6 | 5-40 
Voluntecr rings . Iowa Hill*........+| 90 40 60-4 | 8.26 Walla allaCreek® | go | 3-46 || Steele f I | 3.65 
Wilcox "93.0 | 0.00 95 45 | 69-9 | 0-06 | Wheatiand*......../ 95 | 45 | 64-8 | 1-98 20 54-6 | 3-60 
| T. | 91 | 42 | 62-6/| 1-77| Whittier*.........|\103 | §2 Oonsocket....... 92 22 55-8 
Winslow 0. 00 Knight's = ei 2-17 Willow 98 | 48 67-9 of | 
Arkansas iy 87 |e 2 go 65-9 B’ks.. 93 | 39 | 6.0 ‘10.01 
87 709 | | | | | MeGill Col, Obser- | 88 | 35 | 57-0| 2.97 | Altamonte Springs! 95 | 49 | 74-6| 
— curs 6-7 | Lewis Creek®......100 | 48 | 735 | vatory, Montreal. “2 73-0 
Daytont . eo | 86 43 | 68-3 + Los Banos 50 ASPEN Homeland *........| 96 | 47 | 76-3 | 1.40 
% | Los Gatos as 2-35 Bennet®............ 30 | 45-5| 5-05 Kissimmee City... 97 48 | 745) 
Fe reat Clty? 6.8 Mammoth Tank 3 84-2 | 0.00} Breckenridge.......75 | 5 4-60 99 45, 
uiton? | 1-74 Martinez*.. «| 87 50 64-2 | 1-95/| Byers...... OF 74 
| 61-9 2.75 Menlo Park 86 48 61-9 | 1-08 | Cafion City.........| 86 | 60.8 | I- 90 “4 
ey cho | r x Coulter's? 45-3 | 1-32 St. Francis B’ks ... 93 St | 722 0. 16 
olen Montague * 40 65.1 | 1-70 | Deer Trail ° Tallahasseet.. Ot 
Rocks Montere 54 | 61.7 | 1.22 | Delta*t.. ‘| 4 1.2 | 0-03 | | 76-8 | tar 
Little Rock B’ks... 88 50 | 67-7 | 297 onterey * ...... sy ‘Oeil 21% | | 
8 69 2.7 Monterey * (Hotel 68? | so | 60.0 |..... | Denver( esui ) | 24 | SS Georgia. 
Newport 240 | 49 | 63-4 | 0. §6| Fort Logan... | 86 | 27 -6| 3-50 Athens(2)f..... | 37 | 3-28 
Newport (2)f......- 89 | 43 | 46 | 69.0 0.99 | Fort Lyon. 33 1| 1-09 | Bainbridgef........ 92 4 71-9 1-13 
Niles *. 54 65-5 | Fraser *.... «| 74 43-9 | 1-94 Camakf. 95 
Quone 52 Oakland ‘ 52 | 1-92 | Georgetown........| 71 22 | 45-9 | 3-45 OT QI 
3 68.2 3-50 Oakland (2)*.......| 73 50 1.62 | Glenwood gt 32 | 53-8| 1-06 Colum | 
66.7 1.36 Orland 50 76-1 | 1-37 | Grand Lak 30 | 47-7 | 1-67 “sees 45 
70-9 | 2-74 Oroville *..... 4 68.5 | 3-07 | Greeley.... 32 | | 2-74 Ens 
Wan 74.8 1-96 Pajaro*..... 3 60-2 | 1-89; Gunnison .... 0-12 . 9 45 $5.6 | 2.90 
40 Paso Robles*.......| 94 45 | 61-8 | 1-25| Hugo.......... 
Britis te 58-2 | 3-06 | Petaluma*.........| 87 51 61-3 | 2-68 | Husted........ 3-23 Forsyth g2 
New 738 | 45 “23 | Placerville®........| 94 46 66.1 | 8.88 Idaho Springs...... -6| 3-91 Fort Fe 
06 71-8 Pomona*...... 59 | 69-8 | 0.70| Julesburg.......... 56-6 | 2.16 ef. 2 
2| 2.30 Presidio ofSan F .. 44 -7 | Kit Carson........./+- oe] | Gri nt... “| 93 | 
Inland .... Puente * 95 54 0.40 | Lamar 1-77. Hephzibah* . g2 52 | 73 
| 6.8 | | Red | 30 | | 2.09| Leadville ..........| 64 38-7 | 2-20 Jesup tl ..... | 75-5 | 
3 59-9 | 2-45  Riverside..........|102 43 64-0 30 | Monte Vista..... oe 51-9 | 0.16 70.5 | 
Ange 1-07 Rocklin®..........|102 52 70-1 | 2-25| Palmer Lake....... 49-6 | 3-74 eville 93 | 
Aptos 45 | 59-6 | 1-71 Rumsey*..........|100 50 2.45) Paoli....... | 97 | 
thio $2 | 72-6 | o. Sacramento(r)..... 38 | 61-4 | 3-65/| Rifle 50.4 | I-40 Newnan cece 4 +135 
one‘ LOS 46 | 63-8 | 4.8 Sacramento(2)*.... 52 65-9 | 2-69| River 59-9 ‘oint Peter 43 73.8 | 
54 7.7 |o.22 | Salinas (1)*. ......| 87 §7-0 | 0.68 Rocky Ford........ 3 | 
Bishop’ on San Diego B’ks .... 82 62.2 |..... | Birmingham .. Toccoa t 70.2 | 
Borden ® 10% 50 094 San Gabriel *....... | (67.2 | 07 3 
ighton®.......... 100 | 47 | 63.4) 2-55 SanJosé*..... I 61.9 | Colchester.........| 88 | 31 y 
0.00 San Mateo*........ 50 | 59-7 | 1-08| Fort Trumbull ....| 87 3-67 go 
99 49 | 707) 0.00 San Miguel*........ 93 45 0.67 | Hartford (1) .......| 30 -8 | 4-08 | Woolley’s 
Calistoga® ......... 44 | 3-91 San Pedro*........ 54 -7 | 0.00 | Hartford (2) a | os | 
1.20 Santa Ana*®........ 5S 67.7 | 45 | Lake Konomoc 3°40 
> Santa Barbara ( 1). 47 «| «60-0 0.78 Mansfield 32 -4 | 2-16 Fort Sherman | # 3 
3 7 Santa Barbara (2)*. 54 63-6 | 0.80| Middletown ...... .| 88 | 3-33 Lemhi Agency *.... 53 
Ci 7 27 8-1o Santa Clara | New 33 | 591 | 3-90 | 
Cole POVE Santa 72 50 3 | 1-78) Newi 27 led inors. | 63-6 | +8 
t | 60.0 | ‘0 Te 
45 71-2! 1.38 Santa Paula*.......' 88 54 | 68.4 ' 0.30' South 3 Bear eee 
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| 
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Meteorological record of voluntary observers, &c.—Continued. Meterological record of voluntary observers, &c.—Continued. 
| Temperature. Temperature. Temperature. Temperature. 
| (Fahrenheit. ) s (Fahrenheit. ) Stations | (Fahrenheit. ) 4 (Fahrenheit.) 5 
2 | 412 8 g | | 
2 = = = | @ = & 
 ° | | © | Ins. Towa. ° Ins. | __Kansas—Cont’d, | ° | Is. Maine—Cont’'d. oj e o | Ins. 
Beason...-- 30 4-19 86 | 31 | 59-8 | 4-46 | McAllaster*.......| 96 38 | 62.5 1.90 Cornish or | 40 | 59-9 2.3 
Belvidere ..----+--- 86 | 23 | 56-7 | AMES 86 38 | 60.0 | 4.18 | Monument*......... 92 32 310 | Fairfield ........0.+| OF 32 | 50-7 | 2.54 
Brush Hill...------ | 43 | 62-7! 4-12 Bancroft *..........| 80m 44 | 59.6d 1.97 | 30 | 58-1 | 9-88 Fort Preble 2627 
Camargo..---- | 39 | 61.0)j..... | Blakeville*........) 83 | 36 | 57-0 | 6.46 Ness City*.........| 87 38 | 64.7 | 2-00 Gardiner..........-| 93 35 | 56-7 | 254 
ryille ...--.--- 86 | 37 | 60-5 3-32 Cedar Rapids ......| 84 58-6 | 5-15 | Oakley 96 38 2:60 Kennebec Arsenal 4-35 
Ceda 
| 42 | 61-0 | 6-33 Clarinda *..........| 88 | 62-5 | 4-10 | Oberlin f.........++ 3°94 || Kent’s Hill ........| 87 37 | 56-8 3.80 
Charleston ...----- 94 30 | 62.2) 419 ©Clintom | 22 | §9-9 | 3-53 Offerle 40 | 1.65 Lewiston..........|89 34 56.7 | 2.8 
Chicago ...-- 34 | | §-SO | Cresco 29 | 56.0 | 4-18 | Ogallah *..........+) 95 G2. 5-35 Mayfield *..........| 89 34 | 56-4) 3.6 
Collinsville ....-.-- 58 39 | 62-6 | 3-11 | 60.4 | | OTTAWA... Ge Orono 89 | 37 | 1.86 
irfeld....- 4 4- Mo Inter® Y Jo est Jonesport *.. 40 
i 42 65-5 3-38 Eagle Grove *......| 85 | 58-1 6.45 Salina 92 35 | 65-4 go 34 «| 62-9 | 
Grand 3-71 Elkader*..........| 82 | 42 | 60.1 | 4-65 | Santa Fé | Cumberland 5.26 
4 47 ort Madison*.....| 89 | 63-4 | 5-61 NOCH G2 40 +7 | 6-34 ort McHenry.....; 90 44 
29 59-6 4-12 | Gillett*ft...... Shields Frederick..........| 91 | 38 | 624/95 
Hillsborough ..... 55 40 665.2 8-63 Glenwood (1)......| 92 34 | 65.1 | 97 34 | 61.7 o Gaithersburgh*....| 88 37 
Irishtown ....----- 9° 42 | 63-2 4-93 Glenwood (2) *..... 30 | | 4-08 | Galena 50 5-2 | 6.08 
Jordans Grove..... 92 36 | 65-8 Grinnell f.........-| 83. 33 | 59-8 6.76 | 92 90. 385 Jewell $0 | 666 | 7,28 
e Fores eee S4- umboldt 24 4-11 a heen +O . St. Ma . *5 |10.20 
39 60.2 3-55 Independence*.....| 79 | 42 5-88 | Walker*...........) 94 QD. 63-5 |10.34 
Mattoon *......-+-- 31 "$3 Claire? | alnut Grove *....| 92 59-5 | 0- mherst | 3° | 4.18 
MeLeansborough .. 94 39 | 63-8) 2. | 28 | 62.7 | "2 Wellington ........) 35 35 | 66.4 3-29 | Amherst ExSta(1). 90 30 | 59-6 | 4.1 
Mount Carmel... . $60 || | Weskan*..........-| 9 37 | 62-0 | 1-40 | Amherst ExSta(2).| 88 38 | 61-4 | 
Mornis*.....93 | 35 | 56-8 2-90) Maquoketa*.......| 86 | 40 -6 | 5 08 | Wilson®...........| 89 | 42 6-42 | BlueHill(sum’t)..| 89 | 37 | 
39 63-8 | 4-70 Monticello 86 = Winona* 32 | 61.8 2 Blue Hill (base) 90 35 4! +97 
Oneida GO | 34 | 3-90 82 | 34 | 63-6 | Blue Hill valley}.. 34 | 50-3 | 
Oswego*....-- 9O | 30 -8 3-12 Mount Vernon®*...; 87 | 41 | 62.2/ 5 TOWSUET 40 | 58-0 | 4.2 
88 40 | 59-8 | 4-36 Muscatine (1). 5°79 | 36 4°54 Cambridge (1) 89 39 | 507 | 
Palestine t ..... 88 | 36 | 63-1 | 4-00 Muscatine (2)...... 87* 31 | 59-6 | 4-17 Bernstadtt*....... go 4! | 3-26 Cambridge (2)..... 40 | 60.7 | 
Pana | 44 61-4 6.83  Oskaloosa(1)*..../ 86 | 4o | 62.6 | 3-25| BowlingGreent...| 37 | 67-2 | 4-57 | Chestnut Hill......| 92 37 | 60-6 | | 
92 31 | 60:5 3-47 Oskaloosa (2)......| 90 34 | 62-4 | 3-33 | Burnsidet. | CLINGOM 2643 
Peoria 92 | 35 | 62.6! 3-92 3-73 | || 78 36 | 56.6 4:19 
(2) 5-82 Sac 86 40 | 57-3 | 2-37 | || Deerfield(r).......| 90 40 | 61.9 ]..... 
28 | 60.3 §-88 Sioux City 1640} Falmouth(1)t*..../ 89 | 45 | 61-1 | 2-46 || Deerfield(2).......| 90 | 31 | 50-9/ 3.88 
Pontiac ........ 26 | 58-2 §-50 Vinton 81 | 37 | 4-95 | Falmouth 2.96 || Dudley 92 33 | 599 | 2.74 
99 | 33 | 8-25  Washington......./ 92 34 | 3-53 | Frankfort (1)....... 94 | 31 | 62-2 | 4-10 || Fall River .........| 40 | 57-8 | 5.31 
ichview .......- ++| go 30 | 61-9 | 4-72 Webster City*...../ 88 | 31 | 58-9 | Frankfort (2)t 3°65 | 2637 
= 34 | 55-6 Wesley t...........| 88 26 | 56-4 | 1-95 go | 66.1 | 5-44 go 40 | 60-1 | 3.28 
Roek: OS 32 | | © ‘ansas. 4200 itchburg (2)......| 93 34 | 60-4 3, 
Rock Island Ars’l.. 85 30 «| «59-8 5-55 | LOWISAT 5-00 Fort Warren.......| 89 | 41 | 60-0 
92 | 40 3 90 40 | 60.5 | 3-32 88 39 | 64-6 | 3-52 93 36 | 61-1 | 4.05 
South Evanston®.. 94 | 31 | 56-2 | 4-02 | cHenry*t d.......| 94 | 42 | 63-8 | 3-4 ilbertville ....... | 32 | 60.6 2, 
Summer 34 | 62-5 | 3-20 Atkin 94 25 60-9 233 88 41 | 32 | 
camore*........ vewport Barracks. 93 35 | 62.7 | 6. |} 32 | 60.5 ]..... 
3-36, Augusta*........../ 88 | 42 65.8 Owensboroughtd.. .| 43 | 67-5 | Holyoke...........| 94 36 | 63-9 | 4.07 
28 | 58-9 QO | GO 37 | 64.0 | 7-01 2 | 60-8 | 3.64 
ite | 34 | 62-7 |10.63 | 67. | Paducah f | WIeNCE 61. 
88 33 7-30 8 | 3 8.60 93 33 | 64-9 | 3-65 89 32 57-3 
i GO 30 | 58-8 | 5-42 ucklin..... Richmond f........| 93 64.4 | 3-92 Ae 
Buffalo Park *...... 1-00 | Shelbyville f.......) 93 3 63-2 | 4-36 | Long Plain*........| 80 40 
Indiana. Bunker Hill *....... 38 7-75 | South Forkf*......| 89 | 37 6.2 §-30 | Lowell | 36 
Blue Lick ......... 90 36 | 63.1 | 5-55 Burr Oak *.........| 92 29 6-07 | Williamsburgh | Lowell (2) 95 34 | |..... 
39 | 61-7 | 6-43  Cawker City *.......93 41 65-7 | 5-20 Louisiana. | Lowell (3)..++ 94 | 31 | 60-9 
92 34 | 63-0) 4-53 93 | 28 | 57-9 | 2-28 88 56 | 68.7 | 1-56 26 | | 3.57 
umbia City ..... gt 32 | | || Cold 3°90 exandriaf........| 91 42 | 70-8 YIN. 35 40 | 57-6 | 4.50 
Colambus......... 89 | 35 | 61-0 4.80 Collyer | 63.2 | 2.33 | Amite Cityt.......| 9r | 43 | 72-1 | 0-44 | Mansfield..........| 88 | 32 | 59-4 4.41 
Connersville....... 89 | 40 | 61-5 | 6.59 Concordia(near)*.. 92 % | Baton Rouge.......| 88 |...... 0.06 | Medford 446 
Dana .. 92 28f | 61-8 | 4-53 Conway *.........++| go 31 | §7-2 i11.60 | Cameront.......... 101 SI | 75- 0.46 | Middleborough ....| 86 32 | 58-2 | 4.05 
Del 25 | 59-6 7-25 Cunningham*....../ 95 | 39 | 65-8 | 3-46| 89 42 1.02 | Milton*............| 88 35 | 58-8 | 3-90 
De ~ 85 38 | 62-1 | 4-04 Dorrance*........./100 | 42 | 65-7 | Clinton 95 | 40 | 72.0| 0.87 | 92 | 29 | 60:2/ 1.95 
QO 30 | 4-37 87 | 34 | 67.2} §-20| Coushatta(2)f.....| gr 45 | 71-4 | YStic 
Huntertown *.......90 | 36 | 61.6 | 5-56. Ellis (1) 5-80 | Crowley ........++-| OI 45 | 72-4 0.40 Nantucket.........| 69 40 | 54-2 
Humtingbargh ..... 9: | 38 | 62.6 6.55 Ellis 94 | 35 | 65.6 | Delhif...... || New Bedford (1)*..| 74 | 44 | 56-1 | 5.06 
untingtont........... 3-93 Ellsworth*... 7-10 | Donaldsonville .... 47 | 1-00 New Bedford (2)...| 76 38 | 57-1 14 
Jeffersonville ..... 90 37 64-9 | 5-78 Englewood*. -| 98 | 4o | 68.2 | Farmerville ....... 42 | 70.0| 0-20 New Bedford (3)...| 78 38 «I | 
Laconia® .......... 97 34 | 62.8) 5-46 Fort Hays ........./ | 30 | 61-4 | 6.57/| Franklinton . Newburyport (1) ..| 92 38 4-13 
| 6.51 t. Leavenworth(2) 86 | 37 | 62-7 | 8-35/ Grand Cane. | Northampton... ..| 90 | 61-9 | 4-00 
88 | 31 | 3-20 Fort Riley .. ......| | 64-1 | 6. Grand Coteau North Billerica.... -4| 
Vernon(1)t. ... 4-43 Gibson. | 28 | 55.8 | 2.28} Houmat.... Princeton.... ge | 30 |"57-2 | 4.47 
ount Vernon(2)../91 | 4o | 61-1 | 4-53  Globe* «-| 80 | 40 | 83-0 7.34 | Jackson Barracks.. | Royalston* | 40 | 61.6 ra 
35 | 61-1 }|...-. Gorham | | | | | Salem(1)*. go | 
... 94 | 30 | 62-0 | 4.78 Grainfield 34 .3 | 650 | Jennings..... 92 | 47 | 72-5 | 0-08 Salem(2).. 
Isabel *...... 90 | 32 | 61-2/| 9-25 Grenola*. -|93 | 38 4.50 | La Fayettet... 92 | 46 | 73-0| 0.31 | Somerset .. 86* | 39 | 62-0! 5.79 
OI 39 | 64-4 4-40 Grinnell * 3 | 38 | 62.0! 5.40| Lake Charles ......| 94 43 | 73-1 | &30 South 32 |..++++| 3.37 
go 28 | 57-9 675 Halstead 9° | 33 | 64-5 5-47 | Lake Providence ..) 40 | 71-9 |  SpringfieldArmr’y.| 91 | 37 | 63-0! 4.37 
go | §°25| Liberty Hill .......| 93 42 | 71-5 | I-49 aunton (1).. | 37 | 4.06 
on ville t.. 6.74 Havensville ++| 93 | 35 | 63-0 |10.00| Mandeville .. 92 44 | 73-1 | 1-09 | Taunton (2).. | 35 | 59-6! 510 
88 38 Go. | 5-29 ee City*.... 95 O26 go* | 52 | 72-5 I-50 | 32 | §9-0| 5.67 
o4 39 | | 4-27 OFton | 64-7 | 6-1 aure ee 46 1.0 | 1-06 altham .... Se 
|90 | 40 | 60.2 6.14 | Hoxie*.. Melville t.. 0.55 Wellesley ..... go | 38 | 61-6 
go | 30 | 62.3 | 6.43 Hugoton...........\100 | 46 |....++| Minden f....... go 72-8 | 2.00 | Westborough *. | 36 | 64-0) 1. 
— 89 | 31 | 60-0| 5-72 Independence*....| 87 | 41 | 64-6 | 6.62] Monroeft...........|90 | 44 | 71-0 | 0-82 | Williamstown. S | | 
Jo | 35 | 42 6-17 Junction City...... 9-94 | Mount Airy........| 94 49 | 73-4 | 055 Winchester.... 54 
neennes 4°75 | Kanopolis *........! Natchitoches f.....| 90 | 40 2.02 || Worcester 93 | 37 | 62-0 
Worthi 95 40 37 9 
88 | 35 | 60.7 | 2.90 Kirvia 92 | SI | 72-9 | 0-26 Mexico. oy | 
4 | ® | 64-2 aquemine........| 93 I. 0.50 Guanajuato ........ 49 0-7 | 
Creek 88 | 48 | 67-0}..... BQ | } 8.27 | Point ala Hache t*. eos. || La | §2 -4 
~~ £109 LODO... | 32 | 64-4 |1r2.14| Port Eads..........) 84 | 59 | 73-4 | 2-40 Leon de Aldemas.. | 3-4 | 0.42 
Fort Gibson” 3693 || 3 | 32 | 61-2 | 3.40 | Shell Beach........| 88 74:4 || Masatland.........| 87 7 0-00 
ort Re a - 85 | 35 | 66.8| 5.70 Lisbon*............/ 98 | 42 | 65-0| 2.50| Sugar Ex. station..! 91 2 72.2 | 0-76 | Mexico ...... 2.0.00) 82 | 3 65-4 | 2.52 
Fort Sill” 900} 32 | 1.80 || Larayh | GO. Topo Chico *....... 67 7.6 | 1693 
92 | 38 | 67-8) 3-52 Macksville*........) | 63. Vidalia 94 46 | 74-3| 0 Zacatecas | | 69/0 
1 | 35 | 66.7 | 2.29 Manhattan{1)* 63 ; Maine. Michigan. 
chigh* §§| Bar Harbor ........| 81 | 38 | 54-4 | 1-79 Adamsville 
Tulsat..” 46 | Manhattan(3)*.....| 90 | 34 | 63-9 | 6.25| Belfast®............) 81 44 | AGTIAM ge 25 | 56.2 | 
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Meteorological record of ootuntary observers, &c.—Continued. Meteorological record of voluntary observers. &e.—Continued. 
| 
‘Temperature. Temperature. | Temperature. 7 Temperature. 
(Fahrenheit.) | | | (Fahrenheit. ) £ (Fahrenheit.) 
nt’d.| ° ia—Cont’d.| ° © | Jns.| Nebraska—Cont'd.| ° o Ins. = New Jersey—Cont’d. | 
AIDION( 2)... 495 Medford .........-.| 85 26 $4-6 | 1-09 | Park..... ++ 39 
Allegan 3°95 Minneapolis St 3 | 36.0 3-06) David City*. 86 34 55-4 2-43 92 | 30 | 64 5.14 
a1 | 51-9 | 3-39 Morris........ 88 29 | 54-6 1.86) De Soto... 23 34 2-04 Billingsport 45 | 
Ann Arbor ......... 33 | 56-1 | 4-50 Northfield .........) 84 3° | 55-9 2-66| Fairbury *... ° 42 7-79 Brid go SO 66.3 6.60 
Arbela 3°43 Ortonville t Falls Cityt......... 33 | 61-9 6-55 Cape = +++ 90 40 | 
Atlantic ...........| 86 go | 48-0 1-41 Pine River.........| 79 30 | 53-6 1-78| Fort Niobrara..... 55 20 «51-6 2-92 Egg Harbor City... 91 35 | 60.9 
Ball Mountain 3-85 Pokegama 5 17 3. 1-18) Fort Omaha........ 35 66-6 | 2-58 Freehold.. 88 34 60:7 | 
Bear Lake .........| 80 28 | 48-4 3-87 Red Wing...... seve) 83 33 «55-9 Fort Robinson..... 22 53-4 2-55 Gillette. 90 3 62.6 2.92 
Bellaire.......+.+++| 88 20 | 51-5 | 3 Redwood 2-30 | Fort Sidney ....... 24 | 54-6 1-20 Hanover ..... 2 39 | 63-4) 
Bell Branch........| 78 30 | Rolling Green .....| 81 31 96-8 1.10 Franklin .......... 90 5-28 Park 8 | | 
Benton HarborA*.. 3 | 4-78 Tracyf...... | Fremont*.........: 37. opewell . 
Benzonia .......+++ 30 | 51-0 3-94 Genoa t.... gt 20 | 60.7 2.02. Imlaystow go 35 | 62-5 | 4.67 
Berlin 90 | 30 | 4-74 Aberdeent.......... 90 | 33 645 3-38) Hay Springs 26 | 3-66 Jersey City 86 41 | 
Berrien 8 rings*... 32 | 7-0 Agriculta’l College.| gt 40) 55 29* 55-9 3-38 Lambertville . go 43 | 03-0 | 552 
Big Rapids.........| 2 27 | 53-4 3-98 Batesville}........| 92 39 Kimballt /......... 32 go 34 | 62-4 § 35 
Birmingham.......| 91 3: 4-36 Boonevillet........| 90 | 68-2 | 0.78 | (1)°.. 32) 2:12 Madison 92 35 62.0 300 
| 454 Brookhavenf.......| 94 3 | 70-6 023 | Marquette (2)..... 90 32 B23 3B | 62.0 | 
Buchanan..........| 32 | 53-8 | 6.84 Canton......... 48 O70 | Minden 92 40 5-24 Newark...........- 42 | 63-6 | 2.43 
Calumet B80 | 29 2.06 Colambust......... 99 72-6 0.90) Nebraska City ..... 86 32 4-26 New Brunswick (1) 87 41 
Cassopolis .... 89 | 34 57-2 5-76 Corintht f..........| 93 32 464-2 North Loup?..... 24 7 098 New Brunswick (2) 89 36 | 67 | 
Charlevoix......... 86 | 30 51-7 3-83 Edwardsf......... 45 71-4 1-74 | Oakdale............ 25 | 57-7. 1-57 Ocean City......... 85 46 | 60.3 | §.30 
Chase ..... 24 «49. 4-19 Greenville......... 45 6-5 4-03) 92 25 +1-00 Oceanic ee] OF 4° | 63-0 | 4.09 
Chelsea ..........+| 88 -61 Hazlehurstf f......| 93 43 | 73-5 | Plattsmouth f..... 20:90 Paterson........... 59 44 | 68.7 
Plainfield 6 | 60.6 
| Hernandof.........| 5° 73-9 2-03 | Ravenna ..........- 1643 lainield 36 
4-30. Holly Springs (r) *..| 46 | 69-2 1.50 Red WillowW........ 2-00 Princeton.......... go 3 63-2 ag 
29 6.52 Holly Springs(2)t..| 42 70-1 1.24 | Sargent 94 35 go 40 4-25 
3-73 Jacksont.. 40 | 70.7 | 2.30 | 30 | 1-20 Readington*....... 36 40 “a 
Deer Lake .........| 84 | 30 549 2-90 Kosciusko? *......| 50 | 69-4 0.45 Stuart T............ 26 | 57-7 2-32 South Orange .. see GO 3 | 00.7 3-25 
East Tawas . 84 30 52-5 472 Ob OE 37 | 68.8 2.20) Syracuse * ......... 40 663-7 3-39 Tenafly .......... ++ OF 35 | 623 204 
Eden... OF 30 | 57-2 2-77 92 43 | 70-8 |...-. | Tecumseht ....... 32 62-8 5-42 River....... 90 35 | 60.2 429 
Evart. 220 «54-2 2-22 «=Loch Levent.......) 47 «71-7 coping 29 62.1 Trenton........... 90 40 | 67.0 447 
Fitchburgh ..... || LOQtOWD 40 | 72.2 Weel 40 60.6 1.65 Union BS “4. 60.7 | 3-07 
26 554 3-09 «©Louisvillet........| 94 37 | 70-7 | O54 Weston. GO 40 3-00 44* 62.1 36 
Fort Brady . 2 49-2f 2-45 Macon(1) f.........| 90 43 702 0-84) West Point t....... exico. 
Fort Mackinac..... 29 | 49-4 3-26 Macon (2)t.........| 96 40 70.6 | 1-02 _ Nevada. Cooli ge. 93 28 | 56.2 | 040 
Fort Wayne........ 50-7 5-49 — | 96 71-3 0-54 | 88 23. | «53-4 (0-25 100 55 0.09 
Fremont ........+++| 80 55-0 3-18 Natchezf...........| 43 72-5 0.78) Battle Mountain*.. 34 064 fost DD 3° | 015 
Gladwin ..... 3 21 54-6 2-09 Okolonaf...... 49 | 71-2 | | Belmont .......-..- 21 §2-4 O70 Fort Marcy..... eos 33 29 | $6-7 
Grand Rapids...... 33 «50-4 nt*. 55 73-7 1-36| Beowawe *......... 95 38 | 62.7 99 67-9 
4°45 Port Gibsonft m....) 90 40 71-4 Brown's *...... 100 46 | 71-3 000 Fort anton..... | 50-4 O17 
Grayling ........-+++| go 25 | 55-5 | 2-85 Pontotoct.........| 92 39 | 1-77 | Burner’s Ranch... 6°53 Zs 2t 45-2) 
Gulliver Lake ..... 23 47-1 2-69 *............, 92 | 44 | 701 | 1-25 | Candelaria......... 89 29 59-2 ©Fort Win er 
Hanover 30 | 4-84 Summit? 41 | 68.6 0.55 | Carson City ......-. | | 57-9 1-91 Gallinas pring | 64-6 
87 25 49-6/ 5-38 Water Valley*.....) 99 43 72-0 2-29 | Cedarville... .. 87 29 | 54-7 1-38 Las 3 | O35 
87 | 24 | 54-2 4-70 Waynesboro’ (1) f..) 39 | Crane’s Ranch 1-40 Lordsburg*........ 7, | | ee 
Hastings .......... 87 29 | 56-6 3 Waynesboro’ (2) Tf... 41 | 68. 95 31 | 61-8 1-02 Los Lunasf........ 92 42 | 700 
Hillman ........... 2 162 | Missouri. Jorado 54 3-1 
Hillsdale ......... ‘| $0 > Booneville 825 92 | 34 | 1-46 | $8 
Highland Station. 33 6 | 5-30 Conception ........| 84 | 67-8 4-12| Elko (2) 26 | 55-8 2-08 
Hudson .........+++| go 29 7 5-24 Excelsior Springs*. 65-0 8-93 | Ely GO 55-5 1-39 go 
29 | 53-0 3-47. 33 | 63-8 9-20) Eureka ......... o4 25 | 56-0 1-58 45 | 025 
33 30 §3-2 3-00 Fox Creek .........| 86 40 62-0 53-70 | Fort McDermit.... 91 27 | 1-27 Auburn ........ 7 31 + 
2-88 | Frankford ®........| 33 30 | 60.0 0-16 Boyd's Corners*... 93. | 43 | 03-8 | $2 
Kalamazoo ........| 88 | 3t | 56:5 4-86 Glasgow..........-| »2 | 7-83 | 87 | 30 | §5-0 1-25 Canton Gy. go* | 34 
Lansing.........+..| 88 | 31 56.8 3-86 Grand Pass ........ 36 | 63-1 8.93) Goleonda *......... 92 40 63.1 0-35 conten! »N gt 42 | 
Lathrop 84 24 | 50-0 2.31 Harrisonville...... 40 | 63-6 8.23) Halleck*........... 98 32 -6 Ie Consta levillet *. 39 34 =| S55 
Madison ........++. 56-3 4 Hermann 7-43 | Hawthorne ..... 93 36 -2 0-20 Cooperstown*..... 35 
Ironton . | 44 | 65-0 3-95 | Hot Springs(1)*...100 42 | 63-3 0-00 Davids Island...... 9 | 
Marshall ..........| 91 | 30 | 58-8 te Jefferson 28? | 55-2 | 3-00 | Hot Springs(2).... 100 | 42 | 60.9 0-00 92 3! 
Mio ..... | 25 | 53-2 3-32 Kansas City . 88 “3 | 64-8 9-03 Lewer’s Ranch...... 89 | 25 | 3-15 | 35 
Mon | 29 §1-0 § 23 Kidder...... 10-30 | Mill City*.......... 92 39 1.68 Fleming *.......... 94 | 
Mottville..........| go 25 | 57-2 353 Kirksville.........| 88 | 36 | 61-8 5-70 | Montello *........+ 110 36 | 60-7 0.98 Fort Columbus .... ~ 4° | ¢ 
4-15 | Palisade *..........100 | 30 | 57-6 1-20 Fort Hamilton.... 4° | 
North Adams......, 89 | 26 | 54-8 4-40 Louisiana Bridge 6-30| Pioche | 23 | 56-4 Niagara. 87 | 35 | 
North Aurelius 4 Mexico ...... 85 G2 7-96 | Punch Bowl ort Porter ........ 35 | ~ 
North Marshall....| 85 | 49 Miami 63-8 9-72 | Reno, State Univ'ty "go | 29 56-7 182 | % 
56.0 4.45 New Frankfort*.... 67-4 \14-35 | Ruby Hill........... 74 | 20 | 49-4 T- Fort 92 | 
Ovid..... 28 | 3-19 Oak Ridge .........| 86 2.75 63-2 0-70 ©Friendship*....... 91 | 
25 | 55-1 | 63-1 6.26) Toano | 36 | 61.6 2.15 Geneva............ 96 | 32 | 33 
Petersburgh 89 29 | || 26 64-3 4-31 Hess Road Sta. *t../85 | 39 
Pontiac ..... 84 35 Princeton*........+| 90 | 66-2 | 619 | Verdi ..... 3t | 55-6 3-30 89 3 | 
Pulaski 1 Saint Charles 62:0 3.70 City.. 26 37-4 1-49 93 
Rawsonville ....... 30 57-9 4-40 Saint Charles (2)...| 87 403 OF 38 | 63-6 0.29 92 | 
ROMEO 33 | 55-8 4-43 Saint 6-20) Wellington .. 8§ | 20 | 508 1-75 Kin ston | | ses 
Roscommon ++} 25 | §2-4 3-02 Savannah 7-05 | Wells ®...... +. 30 | O45 Le Roy 92 | 27 
Saint Ignace .......| 79 | 27 | 48-5 2-93 Sedalia... | 37 | 637 Winnemucca*..... 91 | 3t | 584 O55 Lowville...........| 96 | 32 > 
Saint John’s .......|89 | 30 549 Shelbina 10-70 | New Hampshire. Lyons . 3S | | bas 
Sand Beach ........| 79 30 | 3-23 89 37 | 64-3 73 adison 92 | 34 | | 
Standish .........++| of 29 | 54-9 | 7-32 QO | 4-85 | Belmont 2 Middleburgh 3 | 
Stockbridge. . Willow Springs t..\100 | 31 67-1 §-10/| Berlin Mills . o4 | 57-0 1-96 Nineveh *...... 4 | | 7.9 | 
Thornville........ 90 ana. Bristol..... porte Hammond | Sea 
Traverse City(1)..| or | 27 57 3-82 Camp PoplarRiver.| 80 | 27 | 52-0 2.82| Concord........ 59-6 2-46 Number 
Traverse City(2)... 8s Custer | Hanover ....... 59-2 | 1-84 Palermo t...+...++ 8 | 
5.40 Fort Assinniboine.| 81 | 26 | 52.2 3-23| Lake 2632 94 | 55-9 
64 | Port 8S 290 | Manchester (1) .... 95 60.4 2-72 Pendleton Centre*. .....) 
Washington . ......| 86 31 -8 4.48 Fort Keogh .......| 8 33 53-6 2. Manchester (2).... 94 | 60-6 2-44 89 | 3 
Williamston ...... 86 “4 So 3:74 Fort Loganf....... 1% | 2.03 | Manchester (3).... 94 60.0 2-29 Platts S.. 92 39 
Weldon Creek 2018 Fort Maginnis ..... 24 | 49-8 | 2.84 | Mine 3-21  Potsdam#*. 9° | 40 
West Branch.......| 88 | 21 Fort Missoula.....| 89 | 32 | 56-6 1-48| Nashua ®........... 95 33 4-19 4 | 
Ypsilanti(r)....... 2 56.2 Fort Shaw .........| 82 26 | §2-8 | I-50 Newton 93 32 | 38-6 3-82 | 
Ypsilanti 32 | Galpin... 2-57 North Conway..... 94 31 | 57-4 | 2-06 | 3 
Minnesota. Glendivet..........| 80 | 28 | 52-0 1.65| North Sutton ®.........../ 32 | 55-6 3-06 Saranac Lakeft..... 9! 30 | 608 
1679 , Powder River®.....|....-| 34 | 53-6 | Pennichuck | 93 6 | 
Brainard...........| 82 | 35 | 56-8 2.34 Sheldon®..........| 86 | 36 | 56-0 3-10/ Plymouth.........| 56-2 2.21 Setauket 
Farmi 82 32 «657-6 | 2.31 Virginia Cityt.....| 79 28 «50-2 1-98 | Shaker Village..... 2-63 Somerset | $8 
Fergus Nebraska. Stratford........... 32 6 | 2.24 South Canisteo 
Ripley? 2098 | 9S 22 | 1.30 | Walpole .........++ | 30 | 56.2 2.53/ South Kortri t. 4 
Fort Snelling......|85 | 29 56-1 209 Ashland........... | 32 | 2-98 West Milan........ 94 | 28 | 54-8 1-14 2 
Grand Meadow.....| 87 2. Auburn® 33 | 65-7 5-91 Utica. : 95 | | | 420 
L. Winnibigoshish.|.....|...... o. Brownville .. ...... 33 | 65-0 5-91 Wolfborough. £695 Watervieit rsena 92 | 
Le Sueur? d........| 83 40 «457-2 | 4 62-0 2 Wedgewood........ | $s 4°30 
Mankato ...........' 87 «559 «2-47 94 26 56-4! 232 ' Allaire 59-6 ..... West Point........ 
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May, 1889. MONTHLY WEATHER REVIEW. 135 


Table of miscellaneous meteorological data for May, 1889—Signal Service observations. 
: Pressure, if Temperature of air, in degrees Fahrenheit. > Wind Temper’ture data since 
inches. pera’ air, egr | ga er .| BE opening of station. 
tricts. sss SB if | ge 28 | Mal ci a | 
| is | 8 888 | Me & | 8 
53 29-89, 29-95,0-89 weet 70 6 37 | 8 sw . 93 S35 I |1877 29 1882 
99 29-83 29-940-81 55-2-4- 0.2 92 62-9 37) 47-5 38. 76.6 2.65— 0-50, 5,506 8. 25 | Ww. 10, 3 414 9444-2 94 1880, 321888 
Manchester .. 247 29-70 29-950-72 94 36) 41 | 47-2 67-5, $797 se. 25 WwW. 10 18, 7 125-05-6 3, 94 1889) 281888 
Northfield.... 871 28-99 29+920-69 67-4 44-4 41 | 68-9 2-48 6,455 45 | n. | 25 6 12) 13 105+95+5, 3 90 |1889, 241888 
Boston t.--- 125 29-83 29-960.73, 60-3-+ 4-3 69-5 41 36) 6 74-4 4-784 1-52) 7,034 SW | 10 9 14 124:74-7, 19 | 97 1880, 31 1882 
Nantucket. ...--- 14 29-97) 29-98.0-75, 69 60:3 40 48-2, 19 I | 51-2 89-2) 2.26......., 7,163 SW. | 45 | ne. | 2613 10 8 63-14.0 3 1887; 37/1888 
Wood's Hol! 22, 29-96 29.980-77 40 48.6 4 50-0 87-1 5-33-+ 2-37| 8,846, SW. | 49 Se. | 28 14 94-03-2) 12, 34 1873 
Island ..... 26 29-96 29-990-74 0-8 50-4 40, 48-1, 22) I 88.2 3-21— 0.87 9,837 W- 50 | ne. | 26 9 “9 13 10 3-6 3-5, | 1881} 35,1888 
nsett Pier 2.2) 74 | 65-3 38 | 47-1] BE | 20 Se 7| 84 | 1886 * 
Nar | 10 | 49 84 
New Haven.....-- 107, 29-86 29-970-73 59-64 2.6 oI “9 37) §0-4 36) 7 | 78-9 3-81 0-33 4,775 40 | n. 12 13 6 9494-8) 17 |1889) 301882 
New London ..... 47 29-91 29.960.74 eit 82 | 66-1 40) 6 | §2-8 4,990 * go | se. | 10, 15, 6) 105-64.8) 15 8g [1881 32 
85, 29-86 29-950.70 62-2 1-2 92 73-0 SI-4) 37 | 8 | 52-1 74-0) 3-324 1-45 5,632) 8 36 se. 31 7 14 10 16 | oa | | 29, * 
York City... 29-78 29.980-72 62-0-4- 2.0 87 70-9 40) 5§3-1/ 29; 8 | 51-8 76-0 3-25'4+ 0.22) 6,278 e | nw. | 10 7) 16 8 114-35-1 18 | 94/1880) 34 * 
361 go 49 53-4 35 51-6 72-0 4,918 w. nw. | 10) 19 8 I | 
Philadelphia ..... 117 29-98 0-73 I. 90 74-1 43 55-3 33) 4. 53-0 7I-4| 4-32 I-59 7,314 nw. | nw. | 10) It 12 164-26-3 Ig | 1880, I 
Atlantic City..... 53) 29°93, 29-95 0-73 eat 89 65-5, 41 52-5 33| 4 53-0 84-4 2-62-+4- 0.05 7,900 * | 9° pW. | 10, 12 10 g 1 374.8 16 | 
Baltimore....-.--| 76 29-59 29-980.65 65-8+ 0-8 93 75-0 43 56:7 30 6 53-2 67-6) 6.824 3.59 4,198 * | 35/ mw. | 10 8 15, 8 165-1'5-5 17 | 95 1881) 34 1876 
Washington City. 112 29-85 29.970.62 64-6— 0.4 93 74-8, 39 54-5 6 | 54-6 |73-2\10.694 7.21 4,906 nW. | 50 | nW. | 10 12, 8, 164-4)4-8, 19 | 96 (1880, 34 1876 
Hemry 64-8 — 0-2 97 | 72-2) 47 | 57+5 BS | de Shite O64) 13) 7) 16 | 97 |1889, 411876 
658, 29-30 29-990-60 66.0— 1-0 95 | 78.1 35 | 53-9 41 | 4| $6.0 74-2 7-144 3,08 3,095, nw. | 26 mW. | 22 3 14 14 144-95-9 17 94 [1887/37 1876 
29-92 29.99 0-59 93 77-7 | SSS 331 9 56-4 73-8, MW. | W. | 22, 12) 10 134-25-8 19 | 98 38 1876 
808, 29-16 30.000. 55 I-4 | 82-9, 38 | 37-8 36 | 14 $5-3 64-1) 2-75\— 1.61) 3,579 * | 34/ 8e. 18, 8 4263-2 11 | gs |1889} 381889 
Hatteras......---- II) 29-99 30-010.55, 2-4, | 62-5 20) 6) 4 78-8) 6.034 1.85) 9, n nw. | 22) 16 11 4) 103+2\3-7) 9 88 47 1882 
Raleigh 375 29-59 29-95)0- OF | § | S7+1 (69-0) 3,254) 27 | mw. | 22) 22) 4 3) og [18 401 
Southport .......- OO 87) 44 | 29 | 3 0-O7| SWe | 4) 14! 89/1881 41 1878 
Wilmington ...... 52 29-93 29-990.5 0-9 97 80-4) 45 61-4 34| 3 | 60.7 75-0) 4-24\— 0.07 5,440, SW. | 30 | 8. | 17 9323-8, 19 | 97 |1889) 38)1876 
52 29-90 30.01 0.48 ape 0-6 64-4 29 §9-1 67-6) 0-98\— 3.27 7,006 SW. | 36| * | 7 | |1889 47/1876 
183 29-54, 30-030-59 72-6— 0-4 99 | 86-5 45 58-8, 41 13 | 57-9 64-5) 1-02\— 2.44) 2,882) w. | 20} w. | 14 9 4 32+03-4 17 | 100 42/1877 
87 29-93 30-020.51 73-6— 0-4 96 | 84-2) 50 63.0 29 | 10 | 3-0 60.9] 0.35 — 2-71 6,004, nw. | 25 w. 14, 19 10, 2) 22-8/2.5, 1 98 |1878} 48 1877 
43 30-09 30-05/0. 51 94 | 85-9) $0 | 63-2) 32 | 12 | 63.7 |74-0) 4, 266) w. * | 21) 7) 18 | 98 48/1877 
- -4— 2. | | -04— 2. | | 
CedarKeys .....-| 22) 30-04 30-06.0.49 73-0— 3-0 79-5 55 | 66.6 21 | 6 63-8 75-7) T- 2.57] 6,980 nw. | 31 | sw. 16) 6 02+5\3-4) 10 | * 50 1883 
28) 30-01, 30. 04/0. 36 89 25, 75-0) 6 309 8. nw. a1) 7) 3) 2) 89 1889 
Key West......-- 22) 30-03 30-05/0. 30 1-9 73-6 4 -6 70-0 1-03\— 2.52) 6,062) e. n. 1413) 4, 64-1\2-9 I9 |T881) I 
Guif States | 30-04 30-05,0- 41 92 | 83-4) 53 | 62.8) 30 | 8 | 63-6 72-4 6,165, * go | n. | 4 1} g2 53! 
Eastern States. | | | | 2.45 | | | | | 
1,139, 28-85, 30.03/0.55, 68-2— 0-8 90/ 79-4) 41 | 57-0 33 10 49-5 \s7-3) 3-16\— 0.56 6,652) nw. | 29 | se. | 30 15) 2) 11 | ‘1879 40 1883 
56) 29-99 30-050. 53, 3-6 | 63-9) 27 | 60-4 2-06/— 1.68) 7,128, sw. | 30 | sw. 7| 5/2-22.3) 10 | 889 
Mobile...........| 35 30-03 30-07/0-54 70-5— 4-5 85 | 79-8) - 46 | 61.2, 28| 6 60.0 71-5) 2-98\— 1.70, 6, 135) 8- 30 | nw. | 16) 13, 2) 5 19) 1878 46 1889 
Montgomery ..... 217, 29-81 30-040.59, 71-O— 2-4 92 | 83-7) 44) 32 | 16 | 1-28,— 2.74) 4019 nw. | 24 w. 1} 18) 12) 1} 17 | 98 |1875) a) 
29-81) 30..04/0.61 2.6) 14 | §7-0 65-2) 3-79] 4685) 8. | 30 | | 11] 14) 6) 17 | 95 12877) 
New Orleans .....| 52 30-00 30.060. 55, — 162 | 9) 4-38) 6,056) s. 24 23) 4) $202.2 19 54 4 
reveport.......; 249 29 30-02,0.52) 71-3 — 3-7 9 I.7| 24 | II | 59-0 69-8) 2-70\— 2.02) 5, 384 8. se. | 18 It) 16) 4 17 | ror |1886) 47 
FortSmith.......| 470 29-51, 30-01/0-61/ 2.0 78-9, 57-0 36 | 8 | 56.8 \72-3 4-70\— 0-65, 4,006, 8. * | 16 9 6 7 | 98 |1886| 40) 889 
Little Rock ......, 309 29-65) 30-000. 56) 67-8— 3.2 77-1) % | 58-4 29 | 7 | 69-6) 2-97\— 2.69 4,353, | 24) * * | 15 63-02.1 10 gg 1886) 44 
Corpus Christi...) 20 29-98 30.000. 52 2-3 68.0 10, 687| se. | 47 |.ne. | 18 5 10 13 1887) 44 
veston ........ 44 30-00) 30.040-44 73-7 — 2-3) 3} SZ 4 | 64.5 |76-0 1-81— 2.57 9,794) 12) 8) 23+7/4-5) 19 | 
Palestine.........| 29-47) 30-000.56) 7I-4¢— 0.6 88 | 81.7, 48 | 61-1) 31 | 63-3 77-8 347\— 3-31) 5,000, se. | 40| w. | 18) 15 6 74-633 |1886 46,1887 
781, 29-20, 30-010. 58 88 | 46 | 63-6) 27 | 62-0 [74-8] — 6,762, se. | 24) * | 12 103 1079) 
Brownsville......, 57 29-93, 30-010-45 76-4— 2-6 87 | 82-6) 59! 70.2) 21 | 7 | 69.8 2.32) 7,555, se. | 30) * | 8 16) 7) 614-915-5) 14 1877) 49/1877 
City. 230 29-77) 30-01 9% | 59 | 69-1) 29 | 6 70-9 5» 362) 8. 24 | 9 4 13 13 | 111 49 '877 
Chattanooga......| 783, 29-21 30.040-68 66-2— 2.8, gt | 78-6, 41 | 53-8, 53-2 67-3 0-24! 3,825) Ww. | 30) * | 12) 4) 1 |1879) 401888 
Knoxville........| 29-02) 30.05/0.63, 64-4— 2-6) 91 | 76-3 36| 52-5) 37 | 6 | 51-2 167-4) 4-08-4 0.26) 3,692) W. | 36| * 15 5 9 19 1877| 
Memphis.........| 349, 29-66, 30.03.57, 69-5— 1-2) 90 | 79-3) 47 | 59-9) 28 | 12 | 52-2 8-9) 1-48\— 2.88 5,561 nw. | 30 | nw. 18) 2) § 3-1-7, 17 | 95 |1879) 41/1883 
Nashville ........, 549 29-43, 30-01 0-64 65-5— 3-2, 77-4) 40) 54-3, 41 | 7 50:0 62-0 5-00-+ 1.49) 4,949, W. | 42 | nW 102+94-3 19 93 1879) 37| 
8g | 72-1) 3 | 53-6 33 49-2 64-3 7,747, * 60 | nw. | 12) 7| 13) 11 216-9) 2 1889) 34|1888 
Louisville........ 1 29-41, 29.990. 65) 99 | 747, 37 | 53-5 34) 6 | 48.8 /61-4) S- t I-51) 5,610 se. | 31 w. 19 13} 10, 8| 145+0\5-8 17 | 93 |1881) 36) * 
janapolis...... 29-16, 29.97/0-54, 2-4 go | 71-2) 33 | SI-9 S| 46-0 |62-6) 5-76\+ 1.61) 4,809) 8 28 | w. 6 16 156-4.5-9| 16 go (1889) 31/1877 
628, 29-32 29.990-74, ©2.8— 3-2) go | 72-8) | §2-8) 33| 7 | 46-9 2-52\— 1-01 4,187, se. | 36| nw. | 7| 13) 19 | 94 |1875| 35/1883 
812) 29-10) 29.99.0.67} 61-.4— 1-6) | 71-6) 36 | 51-3) 6 48.0 (66-9) 3-92— 0.82! 4,527 8 | nw. 11) 17, 9) | g2 (1881; 34/188 
847) 29-07) 29..95,0- 59, 1-6 90 | 72.3) 37 | 52-5 32 | 4 | 47-8 (62-5) 6-45-+ 3-38) 3,084) nw. | 23| w. | 27) 7) 15, 145°96-1, 17 | 95 1887) 27/18 
h....| 638, 29-31 29-99/0-62 3 6 | St-4 (71-3) Ht 3,653) 8- | 34| | 22) 16) 8 7) 33}! 
| -O— 0.4 | | | 
Baffalo 690 29-22 29.960-62; 54-6— 0-4 89 | 61-3) 34 47-8 33) 4 | 43-8 69-2) 2.77, — 0.29 7,333, SW. | 54 | Sw. 28) 14) 13| 105-1/6.5| 17 | 89 |1889) 
335 29-57, 29-93/0-61) S5-2— 0-8) go 63-3) 35 | 47-9 35) 4) 73-4, 0-99, 6,507) W 32 | se. 7) 10 14 19 | 94 |1879) 1885 
ehester........| 29-28 29.940-62) 57-6 0.6 92 | 60-1) | 49-0) 34) | 46.8 (68-6) 2.36\— 0.60 7,960 w 42 | w. | 4 IS) 12) 13/6-4/6.7) 1 I 28) 1880 
714 29+20 29,960.58) S7-S— 05, 89 | 64-7) 35) 50-3, 29 | 4 | 46-8 69.0 2.51 — 0.87) 7,621 sw. | 37 me. | 29) 11) 14/6-2/6.0| 16 | gx |1879, 31/188 
Cl 
29-24 29-970-59 1-1) 89 | 34 | 50-5) 32 | © | 45-6 (63-2) 4-13'4+ 0-98) 5738 8. | 28) W. | 2g 13 18 1879, 28/18 
629, 29-29 29.960-60) 59-5— 0-5 90 | 67-5) | 33) 7) 46.0 \64-2) 4-524 1.28 7,047 Sw. | 36 nw. | 24| 9 17) 9656.7) 92 1879 1880 
Det 673 29-25) 29-970-63, S0-3— 89 | 68-3) 34 50-3, 8 44-6 63-6) 3-93-+ 0.64) 7,799 SW. | * 6, 19| 116-68.2, 19 95 \1871| 30)1876 
662) 29-24) 29.96:0- 59) id 88 | 48-2) 29/| 8 | 43-7 64-9) 7,690 SW. | 34/| 8. 23) 7] "| 14, 9S-2'5-8) 19 | go |1881| 29|1875 
| | | | 
Go9 29-28 29-94 0- gt | 26 | 40.5) 42) 3 | 49-3 73-2 0-25| 7,500 * | 32/| mw. | 27 6| 18) 12\5-8)6.2) 17 | | 22 1883 
ven .....| 29 940-65 44-4) 39 4 | 41.8 68.4) 0-73) 8 | 33 17) 12) x 5-67. | 17 | 1877 | 28 1875 
3, 29-02) 29.960. | 66.6) | 46-1) 32 | 47+2 5 189 SW. | 30| me. | 30 7) 12/5-4/6.6) 3 | 1887; 29) 
615, 29-28 29.9610.59 84 S8-3) 33 43-2) 35 | 4 | 40.8 |67.6) 3-62).......| 6,782; 8. | 30/ 8. 7) 8 18) 10/6-46-9) 1) 33)! 
672 29-22 29-960.72| 48.2)— 1. 82 | 56-1) 30 40-3) 32 | 4 | 40.8 |78.6) 1.16\— 1.64) 7,092) nw. | 36 | 8. * | 4) 15) 12) 15 1879) 221 
639 29-28 29-970.59, S4-1+ 0-1) 88 62-7) 30) 45-5) 33 | 5 | 42-7 69-1) 3-66-+ 0.54 9,027, | 48 ne. | 30 10 14) 105-9/6-5) 15 89 1887) 26/1882 
ch eSte.Marie 642 29-24 29.94:0-54 45-7 84 | 58-0 29 39-4 | 38-2 73-4) 5,660 MW. | 31 | me. | 31! 2) 18 84 |1889) 29/1889 
29-19 29.900-53 S6-8— 0.2) 88 | 64-5 36) 2 44-6 70-9 I-72) 9,771 48 | n. | 4! 15, 12, 17 | 89 |1874) 271875 
697) 29-17 29-92 53-S— 1-5) 84) 33 | 44+7) 40 | 6 421 eee 5. 2-40) 8,031) n. ne. | 309 7) 7 165-1 5-5, 19 1874) 
Dulath G16 29-29) 29-97 0-50) S4-O 82 63-7, 30) 44-4 37 | 8 | 22.1 |68-6) 6,847) se. | 16) 146-57-4) 3 | 1887 
672 29-22 29-96)1-01' 33 78 32 | 40.0) 4 | 35-8 64-4 5,023, ne. | 30| ne. 5 “i 12 17 9g! 25/1888 
Moorhead 8 | = 
+94 29-95.1-39, $2-0— 3-0 87 | 65-3 20) 38-6 44) 5 41-2 66-8 1-71— 1.17 8,574 nD. 50 | se. 14, 13) 4, 9 | 96 |1887) 20) * 
Saint Vincent 29-07 29.951+48; 50.4— 2.6 80 | 64-4 22 36.3 47 5 | 37-0 61-4 1.33 7,538, 44 | 8. 4 11 9 64-45-01 9 | 96 14/1888 
Bismarck... 1,681 28-15 29-941-39 52-4— 4.6 81 ' 63-9 22' 41-0 42' 40-7 '70.1' 3-35-+ 0-65 7,634 me. | 42! 8. 3 10 11'4.5'5-4 | 1880! 20! 1888 
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Table of miscellaneous meteorological data for May. 1889—Signal Service observations—Continued. 


Pressure, ia S$ sis 3a Te r’t 
Temperature of air, in degrees Fahrenheit. Wind. 3 “opening of station 
Fort Buford...... 1,900 27-90 29-921-24 §I-2— 4-8 76 62.7) 27 39-637 35-2 (60-6) 2.69+ 0.89 7,220 nw. | se. | 3 3 9 19 126-57-4 11 95 |1880 20 1885 
Fort Yates ...... 85 | 20 | 43-8) nw. 9 14 6 | 96 1886 
Upper Miss. Valley. -6— 2.7 -27 + 0-1 | 
Saint Paul ..... see S31, 29-03 209-930-904 §6-0— 4-0 84 66-2 33 45:9 33 5§ 42-0 63-2 2-86— 0.46 5,632 nw. 38 se. 7, 7 18) 105-15-4 17 | 94 24,1875 
La Crosse ........ 744 29-16 29-900-76 57-0— 4.0 83 66-9 34 47-2 37 7 42-4 62-6 2.30— 0.90 5,919 8. 39 | 8W-,) 7 6 I9 115-64-9 17 96 1874 29 1875 
Davenport........ 615, 29-30 29.960-61 60.0— 2.0 68.7, 37 30! 4 47-5 67-4 1-95 7,017, SW. | 36, * 9 14. 8 164.74-8 17 go 1887 1875 
Des Moines ...... 869] 29-01 25.930-88) 60.9— 2.1 85 71-3 34 50-5 33 6 44-8 60.6) 4.84— 0.45 7,311 | | 10 10 13, 105-64-4 11 94 [1886 
665, 29-23 29-940-64 59-4-—— 1-6 85° 69-2) 36) 49:7 31  § 77-0 4-00+ 4,257 8. | 23/8. | 8 4) 14 13 125.06.1 16) [1874 26 1885, 
Keokuk . see GID 29-31 29-960-62) O1-5— 2.2 86 70.9 38 §2:8 29 6 48-8 66-8 5.72-+4 1.65 7,872 8. | 15) 19, 6 114-83-9 18 92 1874 
Cairo 29-61 30.000.51) 65-8— 2.2 8875.2 41 S655 33 7 50-4 62-2 I-91\— 2.02 6,490 8. 36 | MW. 30 15) 7) Of 73-43-06 18 1874 37 1875 
29-29 29-98 0- 54 3-2, 88 35 32 3 49-2 1.48 8. 17 4, 10 17 to | $8 34 1883 
Saint Louis....... 571 29-35 29-99 0-53 3-2 GO 73-2) 42 S44) 34 §0-3 00-0 3-50— 0.2 744 8. 10 II) 10 1114-6/4-4) 1 93 1874 
Kansas City......' 947) 28-96 29-960.72 63-3)...... 72-5 39) S41 30 6 54-1 74-6 8.98.......) 7,870) 8. 42 (8. 5 14 12) 165.554 1 | 85 39 
Springfield, I, 28. 56) 29-980.58 62.8 ...... 73-1 37 29 12 5§2-6 '73-4 4-84'— 2.74 8,074 8. | 36 | 9 15) 7) 104-93-6 4 1883 34) 
2) 29-07 29-950-78 63-8\— 2.2) 89 73-7 37 32 | 6 51-4 69-0 9-904 4.75 6,317 * | 3% | 5) 9 18) 4) 145-74-9 18 94 1875) 
Omaha...... 1, 28.77 29-940-99 62-5— 0.5 72.5 37 52:5 30 7 43-4 2-67,— 2.05 7,409 n. 40/8. | 6 9 12) 10 115-65-5 17 | 93 1887 
SD | 78-4) 32 | 40-7) JB | 10 Ge Ms 16) 8 89 1889 32 
Valentine . 2,613, 27-23, 29-951-25 54-6...... 84 66-7) 23 42-5 42 7 43-6 70-2 2-05— 3.02 7,905 * | 13, 13) 124-25-2 95 1886 
Fort Sully 1,600 28.23 29-921-41 55-4— 2.6 S85 66-7 44-0 37 5§ 41-1 62-1 2-90-- 0.50 7,115 nW | 36. 84-75-1 12 ror 1874 
Huron.. + 1307) 28-54 29.931-48 S4-8\— 2.2 90 67-5 22) 42-0 39 7 40-4 60-2 3-04 — 0.53 8,219 nw. | 48 | se. 6 5 20 6 104-14-9 8 6 1886 22 
Yankton .........+ 1,234 28.63 29.93 1-29 — 9471-0 30 47+4 39 14 40-0 S$4-4 1-72— 6,584 nw. 56 | 8. 6 10 15 6 114-15-3 17 | 95 1886 24 1875 
Northern Slope. 2.49+ 0. | 
Fort Assinniboine 2,720 27.10 29.900:90 §2-0— 2.0 87 63-5 29 40-6 42 4 32-8 56-6 3-15-+ 1.88 8,995) nw. | so | w. 126-24-5 9 | |1886 
Fort Custer ...... 3,040 26.79 29- 95 §2-6— 3.4 85 | 64-5 29 | 407 45 ; 36-8 60.0) I-59— 0.69 6,278 n. | 48 | w. | 27, 10, 10 116-65-3 10 | g6 1886) 
Fort Maginnis.... 4,340 25-51) 29.900. 46.2— 4.8 82 57-0 23 35-4 38 324 2+71-+ 7,807, mw. | 48 | mw. | * 6) 14) 1145-25-57 14 1885 
4,009, 25-76) 29-57:0-53 1.2 80 64-0 31 42-4 40 33-6 54-4 2+20-- 0-85) 4,473) SW. | 36 | MW. | 25 17) 5) 124-64-5 10 | 1886-22 18g 
Rapid City ...... 26.56 29.93 1-10 82 | 62-8 | 39) 6 | 79332 W. | 36) * | * 13) 16 134-76-7 5 | 8g 1882) 
Cheyenne ........ 105, 23-98 29-930-87 49-5— 2.5 78 61-2) 24 37-8 40 2 31-6 59-0 2-85-+ 0.69 8,315 mw. | 52/ nw. | 7 5) 19 | 88 1874) 
Fort McKinney ..|......| 24-91 29-901-00 77 60:6 30, 38:5 43 4 33*4 (54-2) 607) n. 60  8w. 7 12 12) 125-65-5 77 1889 
Fort W ashakie... 24-40) 29-930-86 63-5 27 37-0 44 §5+5 985 sw. | 47 21/11 12) 8 153-83-9 Sr 
North Platte ..... 2,541 27-03 29-95 I-23 89 69-1 25) 43-5 43 6 40-4 62-3 0-41 $,064) n. 3 sw 7. 17| 10 124-86.2 | 94 1880 18 
Denver ........ eos! 281! 24. 72 29-900-90 55-5— 1.5 83 | 67-0 32) 44-0 38 6 34-0 55-7 3-44-+ 0-66) 4,618 6 18 12) 125-87-3 18 | 92 1874) 27 
Pueblo ..... 29-900.90 §9-5...... 87 72-8 33 46:7 42 6 32-4 45-0 I-40 6 4) 21) 6 95- 36-9 1 | $7 1889 «33 
Concordia .......+. 29-91 1-01 62-4—1.6 89 72-9 34) 51-8 33 5 49-6 67-2 5-65-+ 1.31 7,338 8. 6 15) 10 143-63-5 | 95 1887 31/1885 
27- 29-94 1-09, 63-7— 0.3, 94 75-9 SIS 7 | 40-4 (60-2) © 7 17) 124-5)5-1) 15 | 1880, 32,1884 
Wichita ........++ 15354) 28-49 29-910.86 64.7 -| 88 | 74. 37 | 54-6 28 69-4) 3-55... 10 "3 1815-34-71 | 1889) 37,188 
Fort 68-0, «| 92} 78-9 34 | 35 | § 2 10) 13] | 7 | ror 1886, 341889 
Fort eee cece, 68-4 98 (81-0 32) §5-7 42 1697 — 2- 6 13) 12) 98) | 
Fort Elliott...... 2,650, 27.20 29. 88 0- go set 0.8 98 791) 35!) 525 39 8 +4 (57-6 60 10 13) 7453-4) 10 | 98 1889 35 
Fort Sill......... 1,200 28 7t 29-940-80 68.2— 2.8 92 785 57:°9 34 5§ 5 71-9 3-03— 0-384 9,399 58. 48 | 8. is 7| 134-43-5 12 104 1886 
Abilene. ......... + 1,748) 28.16) 29-950-70 7I-S— 4.5 94 81-6) 42) 61-4 30 7 165.0 2+93-+ 0.29 10,664 8. 3 8. 15/13, 13, 5 64-04-4 4) 105 1886 
Fort Stanton ..... 6 154 23-94 29-770-53 83 | 73-7) 32) 44-4 40 6 0-66 6,752 Ww. 63 | SW. | 10 12, 17) 2, 22-43-4 S| 84 1885) 
Southern Plateau. } -3+ 0.8 } 0.02— 0.31 
El Paso .......+-+ 35796, 26.14 29-830-46 73-5—o0.5 97 5 45 585 45 15 24-6 20-5 0-00— 0.35 8,174) nW. | 48 W. 6 20 3) of-92.3 | 105 1886, 
Lava ..... 99 «88. 3S | $0 | 25 @03— 0-30......| SW 15) 5 | ror 1886 35 * 
Santa Fé.........- 7,026) 23.25, 29-89 0-52 80 69-5 32 43:4 34 9 27-8 38-6 0.74 6, 567 sw. | 40, w. 6 7 22) 2} 32-56-0 17| 1872 
Fort Apache...... 62-8-+ 2.8 93 | 82-3) 30 43+3, 49 23 0.00 — 0-54 ......| SW. IQ) 3] II 96 1886 
Fort QE | 820 4g | SOT) 34 O09 BWe 24) 4) 6 | 1886 34288 
Fort Grant ..... 25- 22 29-95,0- 34, 68-6-- 1.6 of 80-7) 565 30/15 26.1 22-8 T. |— 0.33 5,178 nw. 23 8 oO1-21-4 11 | gg 1885 
100 | 89-0 GO| 49-4 48 | We 18 12) ©...|..., | 102 1886) 37 
ple Barracks 5, 389 29-9110-48 0.2 86 | 74-4) 29 43-9 42 10 21-6 28-4, T. — 0.5310,211 sw. | 60 .| I5 14) 13, 4) O1-73-4 14| g2 1886 26187 
104 | 44 | | 26 0-00— 0-28 ..... * BE] 2] 6 | 108 1886 
Wileox. 99 | 88-5 23 0.16......| We Bl Of 6 | 105 1886 rg 1884 
Yuma...... 29-68) 29-820.31' 77-6— 0.4) 107 | 94-3 60-8 42 21 «43-0 38-2) 0-00— 0.04 6,0 |W. | 1S a9 3) OF-01.2 14 | 110 1885 44 1887 
Keeler ........ + 3,622, 26.21 29-780.53 0-8 96 | 80-6 36 57-0 34 14 0-06— 0-02 6,786 8s. | 19 10) 2) S| *| 36 1889 
Middle Plateau. | 87.64 0.3 1.39-+ 0.34 | 
88 | 697) 42-2) 43 9 30-4 47-2) 1- RES 17 4) 62.74.11 2| 88 
Winnemucca ..... 4,349 25.58) 29-91 0- 65 0.8 6-6 30) 44-1 36 13 26-9 40-7 0-60— 0-15 8,546 w. 48/w. | 6 13] 8'5-56.0 11 | 96 |1887 17 1887 
Brock’s ........ | BE | 42-2 G6 We § 13, 13, ieee 2 g2 1889) 
Fort Du Chesne ..| 4,900, 24.96) 29-85 0-74, 57-0......| 89 72:9 30) 41-2 47 13 28-0 39-8| 5,375 8. 50, w. | IS 15) 7) 5§3-05-0 2) 85 1888 
Salt Lake City.... 4,348) 25-55 29-86.0-73 58-34 0.8 87 @-5 34 48-1 32 14 34-0 44-0 2-97-+4 1-16 4,920 nw. 36/8. 14 8 75-36-1 16| 93 |1887 31 1887 
Montrose......... 5,795) 24-23 29.820-72) 0.8 84 71-2) 31 43:3 37 12 28-5 39-0 0-00-+4 0.02 5,756 se. | 48 sw. | 15 11) gf 7335-5 go 188 
Northern Plateau. -O+4 1.4 2.49-4+- 1.21 
Boisé City.......- 25750 27.09 29.900-77 58-9— 0.1) 92/ 71-0 34) 46-8 38 | 10 39-0 53-8 1-64 3,929 W- | 32) 2) 6 9g 124-06.5 97 |1887) 26 1887 
Port 84 64-9) as 44 | We 12 10] 6 | 8g |1887 13 q 
Spokane Falis..... 37 29-91/0-81) 59-0 + 3-0 86 709 37 § 37-4 S4-4| 1-704 0.52, 4,084) sw. | 24) * 3) 146-27.5 9 | 95 1887 
Wali 28. 81 ot | 72-6 42) 50-9 38 | 10 43-8 57-4 45573 SW- | 32 | 13, 11, IS) § 154-25-5 99 1007) 
Fort 179 29-77 29. 97 I+ 03 2-1, 78 | 60.5) 49-7, 26 §0-5 85-2) 3-30 7,981, w. | 53/8. 13) 9 14 187-75-3 6| 78 *| 
Nea 72 | 69-7 | 45-7) 28 Q — 0-24) 16 13 S| 75 1888 
29-92) 29-960-90 S7-2-4 3.2) 89 | 69-0 | 45-4 45 | 10 | 46-4 73-8) 2-42\— 12 389 
Port Angeles ..... 14, 29-93) 29-94 1-01) 52-2 2.2) 72 | 60-7) 43-7 8 | 46-1 383-3) 1-534 74 1888) 
PYBNE 72 | 63-0 36] 44-0 27 1-41 — | 
Tatoosh Island...|...... 2-9 70) 54-4, 48! 53-4) 2 3-37\— 7211 
Astoria...... wes 3-6 65-2) 45) 30 3+ 5 | 86 1887 3S 
Portland . 29.87, 29-960-90 2.3 88 | 70-9 42) 49-7) 34) 4-02) | 28 8 13 17| 99 1887| 33 
Roseburgh . ee $23, 29-42 29.98 0-90) 1.5 87 70-65 40) 46-4 40 24 9 12 | 102 1887) 
Mid. Pae. Coast reg. i? 2. 
Eureka ..........| 64) 29.95) 30.01/0-74 60. 3) 44 49-4 22) 5,861) * * 6 9) 16 157-15-8 3) 75 1887) 35 
Red Bluff ........| 342, 29-57, 29-91/0-63 67-0 0.0) 103 793 54-6 38 1-04 6,080 nW. | 40 | 8. 6 20 1 10, 103-93-5 12 | 110 1887) 37 
Sacramento ...... 64) 29-86) 29-93:0-56 64-2— 0.8) 94 76-0 44) 4I 3-25-+ 2.71 5,679 SW. | 36/8. | 6 20 3 82-92.5 98 1887 
San Francisco ....| 60, 29-92) 29-990-56, 4.2) 88 | 65-4) 48 | §2-1 30 2-17 + 1-59 7,423 Sw. | 32 |w. | 6 23) 11'5-714-4 | 97 1887 4S 
S. Pae. coast region. 1.3 0. 1889 
Fresno ...... 38 29-58) 29-92'0-49, 69.6)......) 44) 55-2 37 | 11 | 46-1 O- 57). m nw. | 24 | nw. | * 19 7) 5 42-2:2.7 ror |1889) 
Los Angeles......| 330 29.62) 29.970.25 62.6'— 1.4 3 49 51-9 35 | 13 | 49-4 |74-1, 0-65-+ 0.26 3,085 w 23 | Ww. 8 9 19) 3 34-62.3 12 | 100 1883) 


San Diego ........! 29-89 29-99'0-19' 60.8'— 1.2 
Nors.—The data at stations having no departures are not used in computing the district * Works, Letters of the alphabet denote number of days missing from the record. 
* Two or more directions, dates, or years. +t Precipitation measured at the Boston Water W takes the place of the measurement at the Signal Office. 
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ChartI. Tracks of Areas of Low Pressure. May, 1889. 
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Reports have not been received 


of voluntary stations of the Signal Service, with their respective observers, who furnish meteorological reports for the Monthly Weather Review. 
Srom those marked with an asterisk (*) in time to be used in the Review for May, 1889. 


Biace of observation and observer. 


ALABAMA. 

5 M. N. Manning. 

Weather Service. 
da, Wm. Fowler. 


B. F. Gilder. 
J. G. Michael. 


Hana, W.D. Lovett. 
D.J.Moore. 
en, D. P. Goodhue. 
n, Prof. J. W.A. Wright. 
Mote _A.M. Weiler. 
* Mount Willing, W.M. Garrett. 
Kew Market, Dr. D. Norris. 


. Waldaner. 

Head, P. Nicholson, M.D. 

, M. . Jones. 

Wiggin 
Valley, Mrs.J.H. Hamilton. 

artis, Dr. B. Tripp. 

Flagstaff. M.J. Riordan. 

#¥lorence, A.T.Colton,C.E. 


Globe, J.H. Hamill. 
Holbrook, David 
aLochiel, Rochester ‘ord. 


Huachuca, J. W.Stump. 
iver, J. F.S8ingleton. 
Phamx,S.H.Campbell. 
Teviston, Miss Tevis. 
tone, S.C. 
— Edward Wetmore. 
jams, J.T. Ryan. 
Spring *.A.Chamberlin. 
Winslow, L. W. Roberts. 
A 
Hill, Silas C. Turnbo. 
nie Rock, Arkansas Weather Service. 
CALIFORNIA. 
Anderson, Dr. A. Fouch. 
farstow, Geo. R. Gooding. 
Berkeley, Prof. F.Soule. 
Cuyama, T.Sau)sbury. 
Centreville, Wm. Barry. 
ve, Seward Cole. 
Crescent City, D.S.Shotwell. 
Byergreen, 8. Holland. 
Georgetown, ©. M. Fitzgerald. 
Grass Valley, B. F. Berriman. 
Mantord, Dr. W.H. Miller; A. E.Gribi. 
Hydesville, E. T. Foss. 
Jolon, 
iaGrange, Jos. Dominica. 
lewis Creek, John ‘Tuohy. 
Los Banos, A. Widmann. 
Nicolaus, Alvah Pendleton. 
Oekland, Dr.J.B. Trembley. 
Orville, Hiram Arents. 
Riverside, W.E. Keith. 
Sacramento, H.Gerrish. 
Dr. K. Abbott. 
Bernardino, A.K. Holt. 
Luis Obispo, J. E.Zunis. 
Suita Barbara, H.D. Vail. 
Santa Clara, A. Block. 
Santa Maria, L. Blochman. 
Beckton, W.W. Trirett. 
Susanville, T.B.Sanders. 
Vacaville, G. O. Colburn. 
Walla Walla Creek, J.'Titcomb. 
Walnut Creek, A. L. Bancroft. 
Wheatland, Wm. Lumbard. 
Willow, David Bentley. 
CoLorapDo. 
Bennet, 1.S. Putnam. 
Uilorado Springs, Colorado Weather Ser- | 
vice 


oulter, Jesse E.Glick. 
Delta, J.A.Curtis. 
Denver, Rev. Wm. Forstall. 
L. D.C. Gaskill. 
Port Collins, Prof. penter. 
Grand Lake, Jas. Cairns. 
Georgetown, W.A.Jayne, M.D. 
Greeley, Bethe). 
Lake, Thos. Gaddis, M.D. 
Ford, F. Watrous. 
Connecricur. 
Hartford, W. W. Elisworth. 
New Hartford, Rev. Wm. Goodwin. 
Voluntown, Rev. E. Dewhurst. 
DaKora. 
Brookings, Prof. Lewis McLouth. 
Grrington, H.M. Durbrow. 


DeSmet, Thos. H. Ruth. 
Gallatin, 8.3. Pound. 
Garden City, W.C.'!. Newell. 

Kimball, A:S.Stuver. | 


New land City, E.S.Clough. 
M. F Goddard. 
fon, John J.Swartz. 
W.H. Dempster. 

Spearfish, J.H. Warren. 
Lake, §-Gould. 


Arthur Betts. 
W.Frink. 
LO. Libbey. 
DeLaware. 


Kirkwood, Wm.Carnagy. 


| Cromwell, 


Place of observation and observer. 


Disrrter or 


Place of observation and observer. 


Kansas—Continued. 


Kendal! Green, Deaf and Dumb Institute. Atkin, E. Atkin. 


F Loria. 
Altamonte Springs, M. E. Bingham. 
Alva, Chas. E. Robins. 
Archer, A. F. Wyman. 
Fort Meade, A. H. Adams. 
Homeland, J.S8. Wade. 
Kissimmee, E. E. W. Brewster. 
Lake City, Dr. J.C. Neal. 
Manatee, Mrs. Mary W. Broberg. 
Matanzas, Mrs. B. E. Dupont. 
Merritt's Island, Rey. J.H. White. 
Tallahassee, Rev. Dr. W.H.Carter. 
Villa City, J. Emory Round. 
Gronata. 
Andersonville, H. W. Bryant. 
Athens, Prof. L. H. Charbonnier. 
Diamond, Wm. Kinzey. 
Dueck, A. L. Gillespie. 
Erastus, J. K.Sewell. 
Forsyth, Thos.G.Scott. - 
Hephzibah, RK. L. Rhodes. 
Marietta, G. 8. Owen. 
Milledgeville,8.A Cook. 
uitman, J. L.Cutler. 
Thomasville, C.8. Bouduarant. 
Wolley’s Ford, A.J.Julian. 
Ipano. 
Lewiston, Robert Schleicher. 
Charleston, J.B. Dazey. 
Collinsville, Dr.J.L.R. Wadsworth. 
Mattoon, Wm. Dozier. 
Mount Morris, Wm. Feary. 
Oswego, John 8. Seely. 
Palestine, John E. Templeton. 
Pekin, Rey. J. E. Terborg. 
Peoria, Dr. Fred. Brendle. 
Philo, H.A. Burr. 
Riley, John W.James. 
Rockford, T. D. Robertson. 
Sandwich, Dr. N. E. Ballou. 
South Evanston, Dr. M.D. Ewell. 
Springfield, Illinois Weather Service. 
Roswell Dow. 
indsor, A. H. Hatch. 
INDIANA. 
Butler'ville,C. F. Hole. 
Dana, J. E. Wright. 
Huntertown, J.C. Hunter. 
Jeffersonville, J.C. Loomis. 
Laconia, Lafe Crozier. 
La Fayette, Indiana Weather Service. 
La Fayette, Purdue Institute. 
Maugy, Elwood Kirkwood. 
New Providence, Prof. E.8. Hallett. 
Point Isabel, Jas. F. Hood. 
Salem, J.W. May. 
Sealesville, Urias Wilson. 
Sunman, B. F. Ferris. 
Vevay, Prof. Chas. Boerner. 
Inpian TekRirory. 
Caddo Creek, B. Leming, M.D. 
Jimtown, M.M. Yeakley. 
Lehigh, F.M. Madden. 
lowa. 
AmanajConrad Schadt. 
Ames, .J.Rush Lineoln. 
Bancroft, H. N. Renfrew. 
Blakeville, James Rogers. 
Cedar Rapids, H. D. Olds. 
Clarinda, A.8. VanSandt. 
Clear Lake, J.C. Wright, M.D. 
Clinton. huke Roberts. 


| Creseo, Gregory Marshall. 


arry ©. Harrison. 
Denmark, G. B. Brackett. 
Des Moines, Adolphus Voegeli. 
Dunkertun, J. W. Boyle. 
Jos. 
Elkader,J.N. Hamilton. 
Fayette, R.Z. Latimer. 
Fort Madison, Miss. L.A. McCready. 
Gillett, H. L. Pierce. 
Seth Dean. 
Glenwood, A.Schappel. 
Grinnell, Prof.8. J. Buck. 
Hampton, E.C. Grenelle. 
Humboldt, Miss Florence Prouty. 
Independence, Emil F. Wiilfke. 
lowa City, Prof. A. A. Veblen. 
Logan, Mrs. M. B. Stern. 
Manson, W.L. Thompson. 
Maquoketa, A.B. Bowers, M. D. 
Monticello, H. D.Smith. 
Mount Pleasant, Dr. Max E. Witte. 
Mount Vernon, Prof. Alonzo Collin. 
Muscatine, J.P. Walton. 
Osage, G. D. Pattingill. 
*Osceola, F.M. Kyte. 
Oskaloosa, Joseph Boyd. 
Oskaloosa, O. H. Avey. 
Sac City, Dr.Caleb Brown. 
Vinton, T. F. McCune. 
Washington, Wm. A. Cook. 
Webster City, C.M.Trumbauer. 
Wesley, Wm. Ward. 

Kansas. 
Allison, John J.Oass. 


Bendena, G.Campbell. 


| Cawker City, A.G. Alrich. 
| Colby, C. E. Be 


-nnett. 

Cunnin m, E.Shaw. 

Elk Falls, Dr. A.C. Williams. 
Emporia, Prof. T. H. Dinsmore, Jr. 
Englewood, C. D. Perry. 

Gibson, C. M. Bell. 


| Globe, Wm. Featherston. 
Havensville, L. W. Dennen. 


Independence, J. M. Altafter. 
La Harpe, Isaac 8. Coe. 
Lawrence, Prof. F. H.Snow. 
Lebo, C. B. Jennings. 

Leoti, A. P. Barker. 


| Manhattan, C. P. Blachley. 


Manhattan, F.J. Rogers. 
Morse, R, P. Edgington. 


| Rome, D. M. Adams. 


Salina, J. H. Gibson. 
‘Santa Fé, Judge A. P. Heminger. 


| Sedan, J. W.Goodell. 


Topeka, Kansas Weather Service. 


| Tribune, 8. B. Jackson. 


Wakefield, Wm. P. Cochran. 

Wellington, John H. Wolfe. 

Yates Center, F. R. Gray. 
KENTUCKY. 


| Ashland, J.M. Ferguson. 
| Bernstadt, John de Planta. 


Bowling Green, M.H,.Cramp. 


| Falmouth, F.G. Held. 


Frankfort, E.C. Went. 
Franklin, T. W.MacGill. 
Louisville, Kentucky Weather Service. 


' MeHenry, M.G, Duncan. 


Madisonville, T.J.Gill. 
*Millersburgh, Rey. C. Pope. 
Mount Sterling, H.C. McKee. 
Owensborough, Watkins & Carter. 
Owenton, J.S.Cox. 


| Pellville, Osear Haynes. 


Richmond, Prof.O. A. Kennedy. 
Shelbyville, H. W. Prissler. 


| South Fork, A. B. Gilbert. 


LOUISIANA. 


| Cameron, Hon.S. P. Henry. 


Crowley, A. B. Goodrich. 


| Franklinton, Prof.J.M. Pugh. 


Grand Coteau, Rev.C.M. Widman. 
Houma, H. F. Belanger. 

Liberty Hill, E.A.Crawford. 
Luling, F.M. Rogers. 

Mandeville, Hon. Alex. Band. 
Marksville, Leon Molenar. 

Mount Airy (near ). Dr. L. D.Chauff. 
New Iberia, Mrs.J.A.Gebert. 

New Orleans, Louisiana Weather Service. 
Port Eads, Miss Mattie Lawes. 
Shell Beach, E. Vechampas. 


| Vidalia, L. P. Ault. 


MAINe. 


| Bar Harbor, Joseph Wood. 


Cornish, Silas West. 

Gardiner, Henry Richards. 

Kent's Hill, W.C. Strong. 

Orono, Prof. M.C. Fernald. 
MARYLAND. 

Barren Creek Springs, Albert E. Aeworth. 

Cumberland, E. T. 3hriver. 

Fallston, Prof.G.G. Curtis. 

Frederick, McClintock Young. 

Gaithersburgh, John T. De Sellum. 

Galena, Henry Parr. 

Jewell, Jos. Plummer. 

MeDonogh, McDonogh Institute. 

Mt.St. Mary's, Mt. St. Mary’s College. 

Woodstock, Woodstock College. 

MASSACHUSETTS. 


Amherst, Miss 8.C. Snell. 


Chestnut Hill, Desmond 


Amherst, Massachusetts Agricultural Ex- 
perimental! Station. 

Blue Hill, Rev. A. K. Teele. 

Blue Hil! Observatory, A. L. Rotch. 

Cambridge, Harvard College Observatory. 

itzgerald. 


| Deerfield, Rev. A. Hazen. 
| Dudley, Conant Observatory. 


Fall River, C. V.8. Remington. 
Heath, B. B. Cutler. 

Holyoke, J. W: Doran. 

Leicester, Arthur Kendrick. 

New Bedford, Thomas R. Rodman. 
pert. F. \V. Pike. 

North Billerica, C. H. Kohlrausch. 
*Provineetown, John R. Smith. 
Royalston, Miss Lizzie W.Chase. 
Somerset, Elisha Slade. 

Taunton, E. U. Jones, M.D. 
Westborough, Newcomb. 
Williamstown, Williams College Observa- 


tory. 
*Worcester, J. B. Hall. 
MICHIGAN. 
Benton Harbor, A.J.MeCave. 
Berrien Springs, F. A. Zerby. 
Birmingham, 5. Alexander. 
Harrisville, Dr. D. W. Mitchell. 


Place of observation and observer. 


Hudson, Major A. H. Boies. 
Kalamazoo, W. A. Black. 
Lansing, Dr. H. B. Baker. 
Lansing, Michigan Weather Service. 
Marshall, G. H. Greener, M. 
Mottville, J. A. Hartzler. 
Thornville, John 8.Caulkins. 
Traverse City,8. E. Wait. 
Ypsilanti, Bemiss. 
Ypsilanti, C.8. Woodard. 
MINNESOTA. 
Le Sueur, L. B. Davis. 
Minneapolis, Wm.Cheney. 
Northfield, Minnesota Weather Service. 
M rss 
Booneville, A.G. Smith. 
Kosciusko, L. Heyman. 
Logtown, C.D, Koch. 
Louisville, B. T. Webster. 
Maeon, A. T. Dent. 
*Palo Alto, W.H. Hill. 
Pontotoe, C. W. Bolton. 
Summit, J.N. Teunisson. 
University, Mississippi Weather Service. 
Waynesborough, Daries. 
Missouri. 
Conception, Rey. Fr. Paul. 
Excelsior Springs, A. Reinisch. 
Fayette, Prof. T. Berry Smith. 
Frankford, W.W. Vermillion. 
Grand Pass, E.R. Graham. 
*Lakenan, C. Ayres. 
New Frankfort, G. W. Hawkins 
Ozark, J.J. Brown. 
*Pierce City, J.J.Spilman. 
Princeton, Wm. Hirons. 
Saint Louis, Missouri Weather Service. 
*Warrentc n, Prof. J.H. Frick. 
Willow Springs, J, A. Key. 
Montana. 
Sheldon, P.J. Bond. 
Virginia City, Eugene Stark. 


NEBRASKA. 
Ansley, P. Fowlie. 
Creighton, George Roberts. 
Crete, Nebraska Weather Service. 
*Crete, G. F. Gilbert. 
*Culbertson, G. D.Carrington. 
David City, E. B. Taylor. 
De Soto, Chas. Seltz. 
Fairbury, Dr. Il. Humphrey. 
Falls City, A. B. Newkirk. 
Fremont, Isaac E. Heaton. 
Genoa, George 8. 'Truman. 


| Hay Springs, Wm. Waterman. 


Kennedy, Mrs. M.G. Ericson. 

*Lincoln, University of Nebraska. 

Marquette, John Ellis. 

Nerth Loup, E. W. Black. 

«Plum Creek, G. F.Cain. 

Stratton, J. B.Sline. 

Syracuse, P. W. Risser. 

Tecumseh, W. L. Dunlap. 

Weeping Water, G. Treat. 
NEVADA. 

Carson City,Chas W. Friend. 

Carson City, Nevada Weather Service, 

New Hampsuree. 

Antrim, Frank W. Palmer. 

Berlin Mills, Q. A. Bridges. 

Concord, W. L. Foster. 

Nashua, Chas. H. Webster. 

North Sutton, C. E. Hosmer. 

Shaker Village, N. A. Briggs. 


Belmont, 

Bristol, Lake W ee 
Lake and Woollen Manufact- 
Weir's Bri 


x uring Co. 
Wolfeborough, 
New Jersey. 


Beverly, C. F. Richardson. 
Egg Harbor City, H. Y. Postma. 


| Jersey City, Wright Babcock. 


' Moorestown, Thos. J. Beans. 


New Brunswick, New Jersey Weather Ser- 
vice. 

Readington, John Fleming. 

South Orange, Dr. W.J.Chandler. 


*Vineland, Dr.O. H, Adams. 
Woodbury, W.T. Wilson. 


New Mexico. 
*Albuquerque, 8. M, Rowe. 
Coolidge, B. 3. Mullin. 

Gallinas Spring, J. E. Whitmore. 
Las Vegas, F. W.Chatfield. 
Los Lunas, kichard Pohl. 

New Yors. 
Alfred Centre, F.S. Place. 
Angelica, J. P.Slocum. 
Ardenia, Richard B. Arden. 
Auburn, Geo. ¢ 
*Barnes* Corners, W.C. Fawdrey. 
Boyd’s Corners, Thomas Manning. 
Canton, Henry Priest. 
Constableville, R.Sanford Miller. 
Cooperstown, G. Pomeroy Keese. 
Eden, W.P. Huat. 
Elmira, Gerity Brothers. 
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List of voluntary stations of the Signal Service, with their respective observers, who furnish meteorological reports for Monthly Weather Reci Con 


Place of observation and observer. Place of observation and observer. Place of observation and observer. Place of observation and obsepyeg, ‘ 
— 
New Yorx—Continued. On1o—Continued. Texas—Continued. Wisconsin—Continued, 
Pactoryville, T. P. Yates. Portsmouth, Dr.D. B. Cotton. Baird, D, Richardson. | Embarrass, J. E. Breed. 4 
ploming, Robt. Warwick. Poland, Chas. Stewart. Bear Creek Ranche, W .H. Potter. Fond du Lac, J.C. Wedge. 
Friendship, Jesse D. Rogers. | Salineville, J. W.Manning. Belton, E. A. Sterling. Fredonia, B. H. Meyer. 
Geneva, Mrs. N.S. Yates. | Shanesville, John Roth. Brazoria, H. Stevens. Friendship, J.M. Harrison. 
Hess Road Station, C. H. Spaulding. | Shiloh, Peter Bowman. Brenham, J.G.Sloan. Glasgow, Henry M.Crombie. - 
*Hudson, M. P. Williams. | Tiffin, Rev. T. H.Sonedecker. Brownwood, J. F. Mayo. Grantsburgh, M. L. Roby, M.D. 3 
Humphrey, Chas. E. Whitney. | Vienna, W. D. McCorkle. Cedar Hill, J.P. Berry. Greenwood, H.J.Thomas. a 
Ilion, G. A. Trowbridge. | Wauseon, Thos. Mikesell. Cleburne, Norwood. Hayward, J.M.Custard. 
Ithaca, Cornel] University. | Westerville, Prof. John Haywood. College Station, Prof. J.H.Kinealy. Lincoln, A.J. Loose. 
Ithaca, New York Weather Service. West Milton, Luke 8. Motte. Colorado, Fred R. Blount. Madison, Washburn Observatory. 4 & 
Kingston, H.A. Stone. | *Winfield, W.H.Stabl. Columbia, J.8.Rogers. _ Manitowoc, Miss Clasina Liips. 
Le ov Prof. F. M.Comstock. | Yellow Springs, Miss Eliza G. Rice. Corsicana, E. L.Gibson. Neilisville, W.Heaslett. 4 
Lowviile, W.Huadson Stephens. Corsicana, W.H. Hamilton. Oshkosh, Prof. W. N. Muamper. 
Lyons, Dr. M. A. Veeder. | Albany. John Bri Decatur, H. D. Donald. Richiand Centre, H. M.qadwig, | 
Middleburgh, F. X.Straub- Banden Geo. Morris. Summit Lake, E.S. Koepenick. 
Newfane Station, F.B.Clark. East Po tland Wi Fort Worth, Whit Dryden. | Viroqua, F.J. Bold. 
New York City, Central Park Observatory. | ‘Thos Pearce. Frederiecksburgh, Arthur Striegler. | Wancousta. G. H. Yapp. 
Nineveh, W.J. Barnett. @rant’s Pas Jessu Gainesville, D. F. dale. Weston, R. R. Wilkinson. 
North Hammond, C. A. Wooster. Le Gre nile Romi Gallinas, Lam Woodruff. Foreies. 
*North Volney,J.M. Patrick. *McMinnville Prof. W_J.Crawford Galveston, Texas Weather Service. *Burnside, 9. A., Dr.C.J. Heri rt 
Nurmber Four, Chas. Fenton. Moont Angel, Rev. F. Barnabas Held. Graham, A.B. Grant. Grand Turk, West Indies Geotk Gibte. 
Palermo, E. B. Bartlett. Till , ay P. Wils Granbury, E. H.Snider. Guanajuato, Mexico Meteorologieal - 
Palmyra, L. D. Cummings. pe pg Houston, A. Hutchinson. servatery. > 
Pendleton, W.D. Lovell. PENNSYLVANIA. Howe, W.M.Smith. Hamilton, Bermuda, Gen. Russel} 
*Penn Yan, Geo. R. Young. Altoona, Chas. B. Dudley, M. D. *Huntsville, G. Buckingham. Killisnoo. Alaska, Jos. Zuboff. Hots 
Perry City (near), W. H. Jeffers. | Aqueduct, D. M.Sheely. *Ingersol, E. T. Page. La Logia, Mexico, H. Patrick. , 
Potsdam, Peter Vilas; G.W.F.Smith. *Blooming Grove, John Grathwohl. La Grange, Jos .Cottam. Leon Mexico Prof.M. Leal = 
Queensbury, De Witt C. Jenkins. Blue Knob, A. H. Boyle. Lampasas, Dr.C.M. Ramsdell. Mazatlan, Mexico, Leon P. Acosta: 
Salem, W. W. Hance. | *Catawissa, Robt.M.Graham. Longview, G. W. Krech. Mexico, Mexico, Meteorological Oba" +a 
Saranac Lake, Jas. P. Mills. Corry, Wm. Loveland. Luling, W.H. Rather. Monterey, Mexico. Dr. WmeDe R call 3 
Savona, M.S.Collier, M.D. Drifton, H. D. Miller. Merkel, J. L. Vaughan. Montrea ‘Quebec C. H. McLeod y 4 
Setauket, Selah B. Strong. Day. G. Lackey. New Westminster, B.C., Capt \. Peele. 
Somerset, J. W. Thurber. *East Brook, L. E.Stunkard. New Braunfels, Paul Wipprecht. Port au Prince, Hayti, Prof. 1. Scherer y j 
South Canisteo, J. E. Wilson. | Easton, Dr.J.W.Moore. New Ulm,C. Runge. Pueblo, Mexico, Catholic Institute. at 
South Kortright, D.C.Sharpe. | Edinborough, C. F. Sweet. Pecos City, C. H. Merriman. Topolobampo Mexico, Mrs Lillian White 
tica, Thomas Birt. rmantown, Thos. Meehan. ny der, A.C. Wilmeth. Zaca ic 
Wedgewood, O. F. Corwin. Grampian Hills, Nathan Moore. eVictoria, W.S. Schmidt. Monies, Jose A.y Borilia: 
White Plains, Prof.O. R. Willis. Haverford, H. V.Gummere. Waco, W.H.Godber. New stations in May, 1889. “i 
Noarrm Le Roy, Geo. W.'T. Warburton. Uran. Signal, Ariz., Wm. Koshland. 
Asheville, Dr. Karl von Rack. Meadville, David Logan. Levan, A. B. Larsen. Strawberry, Ariz. , L. P. Nash. a i 
Chape! Hill, Prof.J.W.Gore. Meshoppen, Stephen 8S. Jenkins. VERMONT. Volunteer Springs, Ariz., W.J. Hill. 4 
Fayetteville, H. R. Horne. Nisbet, J.S. Gibson. Brattleborough. W.H. Childs. Walnut Grove, Ariz., T. B. Carter, ai 
Grover, F. H. Dover. Petersburgh, J. E. Rooney. Burlington, W. B. Gates. lowa Hill, Cal.,C.F. Macy. q 
Hot Springs, Dr. W. F. Ross. Philadelphia, Pennsylvania Weather Ser- | Coventry, W.H. Tibbetts. Amour, Dak., Jno.J. Angus. 7 
Lenoir, Dr. R. L. Beall. vice. | East Berkshire, H. B. Lovering. Alexandria, Dak. , L.C. Taylor. D 
Mount Airy,J.W.A Philipsbu G. F. Dunkle. | Lunenburgh, Dr. Hiram A.Cutting. Napoleon, Dak. , Julius H. Hoof. 
Mount Pleasant, H. L. T. Ludwig. Pleasant Mount, J. D. Brennan. | Manchester, Rev. E. P. Wild. Roscoe, Dak. ,C. H. Spencer. VA 
Morganton, P. P. Lorbacher. uakertown, J. L. Heacock. | Newport, M. B. Trasher. Point Peter, . Witeher. 
Raleigh Thos.C. Harris. ading, C.M. Dechant. Saint Johnsbury, F. Fairbanks. Lemhi Indian Agency, Idaho, T. F. 
Raleigh, North Carolina Weather Service. | Salem Corners, T. B.Orchard, M.D. | Strafford, H. F.J.Seribner. Guthrie, Ind. T., Morris Collar. Ss 
Rock Spring, T.J.Cates. State College, Agricultural Experimental Vireinta. Eagle Grove, lowa, C. A. Sehaffter. 
Soapstone Mountain, H.L. Kimrey. Station. Alum Springs. F. H.Campbell. Pointe & la Hache, La. , F.C. Myers. 4 
Southern Pines, Prof. E. A. Martin. Tipton, Miss C.J. Wilson. | Bolar,G.F. le. Cumberland, Md., Howard Shriver, = M 


Statesville, W.A. Eliason. 
Wake Forest, Prof. E.G. Beckwith. 
*Washington, J.M.Gallagher. 


Weldon, T. A. Clark. West Chester, Dr. Jesse C. Green. Marion, A.T. Lincoln. 
Ouro. *Westtown, Wm. F. Wickersham. Jas.M.Colson, Jr. Auburn, Nebr. , G. D. Carrington. 
Bellevue, Wm.Shettield. Ruope | Smithfield, J.R. Purdie. Kimball, Nebr. , D. Henderson, Jr. 


Carrollton, P.M. Herold. 
Cleveland, G, A. Hyde. 

College Hill, John W. Hammitt. 
Collinwood, Wm.Smeed. 
Columbas, Ohio Weather Service. 
Demos, B. B. Ault. 

Elyria, C. W.Goods i. 
Garrettsville,S.M. Luther. 
*Glasgow, W.McHane. 

*Gracey, H.M.Seott. 
Jacksonborough, Dr.J. B. Owsley. 
Keut, P. W. Eigner. 


Troy, Rev. M.Gustin. 
Tuscarora, R.J. Micky. 
Wellsborough, Hiram D. Deming. 


Kingston, C.O. Flagg. 
Sourn Carona. 
Aiken, Dr. W. H. Geddings. 

Cedar Springs, J.T. Bayerly. 
Columbia, South Carolina 
Kirkwood, Colin Macrae. 
Statesburgh, Dr. W. W. Anderson. : 


TENNESSEE. 


Ashwood, Rev.C.F. Williams. 
Austin, P. B. Calhoun. 
Cumberland Gap, A. A.Arthur. 
Milan, Dr. M.D. 


- Jordan. 


eather Service. 


Bird's Nest, C. R. Moore. 
Christiansburgh, H. D. Walters. 
Dale Enterprise, L.J. Heatwole. 


| Spottsville, B. W.Jones. 
Summit, J. R.Sim. 


Universit 
*Variety Mills, J. 
Wytheville, Howard Shriver. 


Micklem. 


Wasnuincron Tereirory. 


Biakely, R. M. Hoskinson. 


, | Vashon, Mrs.C. B. Carpenter. 


West Virernta. 


#Clarksburgh, R.'T. Lowndes. 
| *Hartmonsville, W.C.'Tabb. 
Parkersburgh. Field. 


of James Wearmouth. 


Arcade, N.Y. 


Neph 


Albion, Mich. , Chas. E. Barr. 

Fort Logan, Mont., Wm. Gaddis. 
Glendive, Mont.,J.H. Ray. 

Powder River, Mont. ,J.M.Graham. 


Stuart, Nebr. ,C. E. Barber. 
Clayton, N.Mex., H. E. Byler. 
H. W.Clough. 
Rome, N.Y., D 
Beallsville, Ohio, R.G. MeGanghy. 
Menardyille, Tex., Louis Runge. 
Beaver, Utah, Rey. J.D. Gillilan. 
i, Utah, W.R. May. 
Ella, W.Va. Heury Resseger. 
lon, W. Va., Julius Scherr. 
Gladesville, W.Va. ,8.L. Zinn. 
Kingwood, W. Va.,J.E. Murdodkts 


r. Sutton. 


Kenton, L.J. Demarest. Nashville, State Board of Health. _*Rockport, R. D.J. Echols. Pleasant Hill, W. Va., D. Fitehewelh ; 

Lordstown, W.8. Dean. : Riddleton, F. K. Fergusson. | Tyler Creek, F. M.Swann. Seven Pines, W. Va. , J. R. Shaver. % 

Napoleon, Dr. T.C. Hunter. Texas. Wisconsin. Rivesville, W. Va. J. T. Parsons and 
Austin, Osear Samostz. | Cadiz, B.C. Curtis. Prickett. 


North Lewisburgh, H. D.Gowey. 
Orangeville, E.N. Hyde. 


Austin, Q.C. Smith, M.D. 


Delavan, George L. Collie. 


Tannery, W. Va.,G.H. Trembly. 


Military posts from which meteorological reports were received, through the Surgeon General of the Army, in time to be used in the preparation(¢f a 
Monthly Weather Review for May, 1889. ; 


| 
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ALABAMA. CoLorRapo. Ivano. MARYLAND. Nesraska—Cont'd. New Yorx—Cont’d, Trexas—Cont'd. 

Mount Vernon Barracks. Crawford, Fort. Boisé Barracks. McHenry, Fort. Robinson, Fort. West Point Mil. Acad’my. Ri id, Fort. J 
ARIZona. wis, Fort. Sherman, Fort. Massacuvusetts. Sidney, Fort. Willett’s Point. San Antonio, Poste am 

Apache, Fort. Logan, Fort. Armory. Nevapa. Uran. 
Bowie, Fort. Lyons, Fort. Rock Isiand Arsenal. arren, Fort. McDermit, Fort. Columbus Barracks. Du Chesne, Fort. "i 
Huachuca, Fort. Sheridan, Fort. New Mexico. OREGON. Douglas, Fort. 
Lowell, Fort. Trumball, Fort. Teretrory. Brady, Fort. Bayard, Fort. Klamath, Fort. VIRGINIAs 
McDowell, Fort. Daxora. Gibson, Fort. Mackinac, Fort. Marcy, Fort. PENNSYLVANIA. Monroe, Fort. 
Mojave, Fort. A. Lincoln, Fort. Reno, Fort Wayne, Fort. Selden, Fort. Allegheny Arsenal. Myer, Fort. % 
San Carlos. Bennett. Fort. Sill, Fort. MINNESOTA. Stanton, Fort. Frankford Arsenal. W acurxorow Tits 
Verde, Fort. Buford, Fort. Supply, Fort. Snelling, Fort. Union, Fort. Ruope Istanp. Spokane, Fort. 
Whipple Barracks. Meade. Fort. : Mrssovrt. Wingate, Fort. Adams, Fort. ‘Townsend, Fort ¥ 

ARKANSAS. Pembina, Fort. F Kansas. Jefferson Barracks. New York. Texas. Vancouver, Fort 7 
Hot Springs. Randa‘l. Fort. Hays, Fort. F Montana. Columbus, Fort. Bliss, Fort. Walla Walla, Fort " 
Little Roek Barracks. —«Sigseton, Fort. Leavenworth, Fort. Assinniboine, Fort. David's Island. Brown, Fort. Writ 

CALIFORNIA. Sully, Fort. Leavenworth Prison. Oyster, Fort. Hamilton, Fort. Clark, Fort. Bridger, Fort. . 

Aleatraz Island. Totten, Fort. Riley, Fort. Keogh, Fort. Madison Barracks. Concho, Fort. D. A. Russell, Forte 
Ange} Island. Yates. Fort. Kentucky. Maginnis, Fort. Niagara, Fort. Davis, Fort. Laramie, Fort. 
Benicia Barracks. . Newport Barracks. Missoula, Fort. Plattsburgh Barracks. Eagle Pass,Camp. McKinney, Fort. a 
Bidwell, Fort. or CoLuMBIA. Louisiana. Poplar River, Fort. Porter, Fort. Elliott, Fort. Pilot Butte, Camp. 
Gaston, Fort. ashington Barracks. Jackson Barracks. Shaw, Fort. Schuyler, Fort. Hancock, Fort. Sheridan, Camp. 3 
Mason, Fort. Fiona. MAIne. ‘EBRASKA. Wadsworth, Fort. MelIntosh, Fort. Washakie, Port 
Presidio ofSan Franc’sco. Barrancas, Fort. Kennebec Arsenal. Niobrara, Fort. Watervliet Arsenal. Pefia Colorado, Camp. % 
San Diego Barracks. Saint Francis Barracks. Preble, Fort. Omaha, Fort. , . 
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